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The Eleventh International Cytokine Conference
Dublin, Ireland
September 20-24, 2003

Proceedings/Report
Massimo Gadina and Antonio Sica

The meeting report has been prepared by Massimo Gadina (Belfast) and Antonio Sica (Milan)
and, as usual, is only a partial coverage of the meeting

Signal transduction

The opening lecture was given by Inder Verma (The Salk Institute, La Jolla, USA), who
presented new data on the role of IKK1 and IKK?2 in development. While NF-xB activation is
not completely abrogated in the absence of IKK2, mice deficient for IKK2 have tremendous
apoptosis in the liver and die. IKK1 -/- deficient mice die at day 0 and have important
impairment of cranial/faces bone formation. Additionally, IKK1/IKK2 double KO do not show
complete formation of the brain (additional phenotype) and lack NF-kB activity. Blockiage of
NF-xB results in mesoderm malformation (major role in development).

Jules Hoffmann presented a broad overview of the Drosophila antimicrobial defence.
Elucidating the pathways that regultaes the production of two of this peptides Drosomycins andf
Diptericins is regulated by two independent pathways. The Tol! pathway, which is critical for
Drosophila antifungal response and for Gram-positive bacterial infections, is responsible for
Drosomicin production whereas Diptericins production is under the control of the /md pathway,
the homologue of the TNF pathway in higher species. '

Rob Kastelein from DNAX reviewed the IL-12 family of cytokines focusing in particular to the
two new members named IL-23 and IL-27. IL-23 appears to be more important for memory T
cells. In vivo this is underscored by the fact that IL-23 deficient mice have normal Thl
development but are resistant to autoimmune diseases such as Experimental Autoimmune
Encephalitis and Collagen Induced Arthritis. IL-27 binds to a receptor composed by WSX-
1/TCCR and gp130 which is also utilized by a wide variety of cytokines. Biologically, IL-27
appears to be important in controlling resistance to parasites such as Toxoplasma gondii.

The role of inhibitory molecules in cytokine signalling has been addressed by several speakers.
Jim Johnston from Queen’s University in Belfast presented some interesting data which link the
expression of SOCS3 to allergy and atopy. From studies performed in animal models and
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subsequently confirmed in patients with such pathologies it appears that SOCS3 is preferentially
expressed in Th2 cells and can potentially utilized as a marker to measure the severity of the
allergic disease. Doug Hilton also presented data from various animal models. In an impressive
effort to shed light on the physiological role of SOCS molecule, his group at Walter and Eliza
Hall Institute in Melbourne has generated knockout mice for all the known SOCS. He is now
directing his attention to a series of mutant mice generated by ENU mutagenesis to identify new
molecules important for the immune response. Similar approach has already been undertaken by
several group including Bruce Beutler who has successfully utilized this approach to identify
two genes LPS2 and dsRNA1 who are involved in the innate immune response. The SOCS
molecules have been at the centre of Aki Yoshimura’s presentation. In an elegant study aimed to
define the effects of SOCS1-deficiency in DCs in vivo, his group generated mice in which the
SOCSI expression was restored in T and B cells on a SOCS1-/- background. These mice,
showed thymic and splenic accumulation of DCs and an abnormal expansion of B cells with
increased autoantibody production.

Ken Murphy (Wé.shington University) recent work focused on a new lymphocyte attenuator,
BTLA engagement results in down regulation of T-cell activation, and mice deficient in BTLA
show increased incidence and severity of autoimmune disorders.

John O’Shea (NIH) has collaborated with Paul Changelian at Pfizer in the generation and testing
of a new compound designed to block the tyrosine kinase activity of Jak3. The potency and the
selectivity of such molecule appears to be adequate for possible use in a clinical setting.

Toll-like receptors
The Cytokine Conference in Dublin was characterized by a great emphasis on the TLR system, a
signature of Luke O'Neill (somebody mentioned that this was a TLR meeting disguised as a
cytokine meeting). A number of outstanding reports presented novel findings in this field and
focused the attention on the role of different adaptor molecules in TLRs-mediated gene
transcription. Beside MYD88, several novel adaptor molecules including TIRAP/Mal and TRIF

- have recently been identified and discussed at the meeting. Shizuo Akira (University of Osaka,
Japan) has provided a substantial amount of information on the differential utilization of these
adapter molecules by TLRs signaling. Both TL.R4 and TLR3 have MYD88 independent
pathways which promote the expression of [FN-inducible genes (IP-10, GARG16, IRG1) via
IRF3. Activation of the MYD88-dependent pathway results in TRAF6 engagement and the
expression of inflammatory genes (IL-12 and TNF). TRIF (TIR containing adaptor inducing
IFN-? or TIR-containing adaptor molecule-1 (TICAM-1) possesses the ability to activate not only
the NF-?B-dependent but also the IFN-? promoters. Deletion of N-terminus acts as a DN
inhibitor. TLR3 dependent activation of IFN-? is inhibited by TRIF-DN. PolyIC-induced NF-xB
(TLR3) activity is abolished in TRIF-/- fibroblasts. The TRIF-/- fibroblasts also suppressed the
LPS-induced
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expression of [FN-inducible genes. The N-terminal portion of TRIF associates to TRAF®6. in
yeast, in its N-terminus. Disruption of the TRAF6-binding motifs of TRIF resulted in a reduction
in the TRIF-induced activation of the NF-xB-dependent but not [FN-? promoter. TBK1 (TANK-
binding kinase) associates with TRIF and activates the IFN? promoter. TRAF6 and TBK1
associates with TRIF at different regions. TRAM (TRIF-related adaptor molecule) is a TIR
domain containing adaptor molecule, which promotes the late phase of activation of NF-kB.
TLR4-dependent activation of IFN-inducible genes expression are severely impaired in TRAM -
/- mice (no for TLR3). TLR4-dependent late phase of NF-xB and JNK activation is impaired in
TRAM-/- mice. S

Doug Golenbock (University of Massachuttes, USA) pointed out that LPS/TLR4 signaling to
IRF3/7 and NF-?B involves TRAM and TRIF. These two adapter molecules likely cooperate to
regulate the MYD88-independent pathway downstream of TLR4 during the innate response to
lipopolysaccharide. By using plasmacytoid dendritic cells, he has also shown that once the TLRS
ligand CpGDNA is engulfed by cells and goes to the tubular compartment, MYD88 is recruited
to these CpGDNA containing structures. This signaling pathway is entirely dependent on
MYD88 and non-stimulatory CpGDNA can compete for stimulatory CpG sequences,

Matthew J. Fenton (University of Maryland, USA) has studied the differential role of TLR4 and
TLR2 in macrophage activation. TLR2 agonists induce expression of a more limited repertoire of
pro-inflammatory genes than TLR4 agonists. The effects elicited by TLR2 and TLR4 on other
pathways (STAT-1, PI3K, PKC, PKR) were also discussed.

A number of presentations discussed the role of Inhibitors of TLRs-mediated responses. Luke
O’Neill (Trinity College, Dublin) has shown that T1/ST2 inhibits IL-1 and LPS, but not polyl:C-
induced NF-?B activation. T1/ST2 is a member of the IL-1 receptor family possessing the
characteristic extracellular Ig domain and an intracellular TIR domain. It is involved in the Th2
response and has been shown to inhibit LPS-induced cytokine production. No inhibition was
observed on either NF-xB, ISRE in cells stimalate with Polyl:C. Overexpression of T1/ST2
inhibits NF-xB activation by IL-1RacP, TLR4, Mal, MYD88 but not IRAK or the TLR3 adaptor
TICAM-1. A GST-fusion of the TIR domain of T1/ST2 is shown to bind to Mal and MYD88
and not to TICAM, indicating that the observed inhibition of I.-1 and LPS may occur through
sequestration of the intermediate signalling molecules. T1/TS2 is therefore an inhibitor of IL-1
receptor family with respect to NF-kB, consistent with its role in the Th2 cell regulation.-
Xiaoxa Li (Cleveland Clinical Foundation, Cleveland) showed that SIGIRR is a negative
regulator of [L-1R-, TLR4- and TLR9-mediated signaling: Inflammation is enhanced in SIGIRR-
null mice (enhanced chemokine induction after IL-1 injection) and a reduced threshold for lethal
endotoxin challenge. Biochemical analysis indicated that SIGIRR bind to IRAK and TRAFS,
through its TIR domain.

Taro Fukao (Centre d’Immunogie Merseille Luminy, France) proposed that PI3K acts as a
negative regulation of TLR signaling. PI3K negatively regulates TLRs-induced IL-12 synthesis
by DCs. TLRs stimuli inducing IL.-12 production concomitantly elicit PI3K activation in DCs,
but both PI3K -/- and PI3K inhibitor treated DCs demonstrate increased IL-12 production.
Consistently, activation of several signal transduction pathways triggered by TLRs (e.g. p38) are
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enhanced in DCs with low PI3K activity. PI3K -/- mice infected with Leishmania major have
higher Thl response. Thus. PI3K activation may prevent excessive Thl polarization.

The Meeting covered important issues in the area of chemokines research. John O’Shea
(Bethesda, Maryland) provided evidence that the Jak/STAT pathway does not affect chemokine
receptor functions. Jak2 and Jak3 -/- does not impair CXCL12 dependent chemotaxis or Ca-++
flux. He has also shown that the serine/threonine protein kinase Tpl2/Cot, which is involved in
the ERK pathway, is induced by IL-12 and is expressed by Thl cells. He suggested that Tpl2/Cot
is involved in Thl differentiation.

Ann Richmond (VA Medical Centre, Nashville, USA) reported crucial data about the
modulation of CXCR2 after ligand stimulation, presenting information about the internalization,
recycling and resensitization of the receptor. The study demonstrates that the carboxyl terminal
domain of the CXCR2 plays a major role in the interaction with adaptor proteins, that leads to the
internalization of the receptor, a major event in the polarization of intracellular signals. Proteins
such as beta-arrestin, AP-2, HIP, and PP2A have been recognized as important elements in the
processing of the activated CXCR2 so that after ligand desensitization, the receptor can be
internalized, resensitized and recycled back to the membrane or be targeted for degradation in the
lysosome. The trafficking of the receptor within the different cell compartments was studied by
means of colocalization studies with the main components of the Rab protein family, such as
rab5, rabl1 and rab7. They also suggested the fact that colocalization of CXCR2 with the C-
terminal domain of myosin Vb is a key event in the resensitization and recycling of CXCR2 and
in ligand mediated chemotaxis.

Another important talk related to chemokine receptors trafficking was made by Mark Marsh
(Laboratory for Molecular Cell Biology, University College London, UK) on the trafficking of
Cellular and Viral Chemokine Receptors, specifically CCRS and US28 respectively. Using
electron microscopy. Marsh and colleagues have demonstrated that upon ligand binding to CCRS
a fast redistribution (clear alignment) of the receptors in the plasma membrane takes place. This
is followed by internalization through endocytic clathrin coated pits and vesicles. The entry to the
early sorting endosomes and the passage of the receptor to recycling endosomes where
resensitization may occur was discussed. The second part of the talk focused instead in the
HCMYV derived chemokine receptor US28 and its “preference™ for late endosomes. The
internalization of this receptor is beta-arrestins independent and clathrin-mediated pathway
dependent. This receptor that signals constitutively may be responsible for the continuous
clearing of the chemokines surrounding the infected cells.

Martin Lipp (Max Delbruck Centre, Berlin, Germany) discussed the effect of CCR7 and
CXCRS5 on lymphoid organ development and adaptive immunity. Using knock out mice for
CCR7, CXCRS5 and their ligands, they have characterized the role of these molecules in the
organization of the secondary lymphoid tissues and the efficiency of B and T cell-mediated
immune responses. CCR7 and CXCRS have also been identified as useful markers in the
classification of functionally distinct subsets of T helper cells, which may lead to a better
understanding of T cell memory and its effector functions.
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Ben-Baruch (Tel Aviv University) has found that breast cancer cells produce high level of CCL5
and CCL2, which support the malignant process by inducing monocyte infiltration. CCL5 and
CCL2 increase the production of MMP and TNF-¢. by monocytes, which in turn induces MMP
and CCL5/2 secretion by tumor cells. CCL5 and CCL2 mediate a pro-malignant interplay
between the tumor cells and Tumor associated macrophages (TAM). TAM-derived TNF-c is a
master regulator of CCL2, IL-6 and MMP expression.

T cell regulation

Muriel Moser (Université Libre de Bruxelles, Belgium) discussed the role of dendritic cells in
the control of immunity and peripheral tolerance. Immature DC induce clonal expansion of
CD4+ T cells in vivo but not their differentiation into IFN-? and cytokine producing effector
cells. Neutralization with anti-IL-10R mAb restores the [FN-? production. Interaction of
immature DCs induce hyporesponsiveness in vivo. Injection of immature DC induces 3
populations of regulatory T cells: Trl, Th3, CD4+CD25+. Treg cells exert a negative feedback
mechanism on Thl-type response induced by mature DC in vivo.
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CHEMOKINE MIMICS: EFFECTS OF DEFENSINS AND
AUTOANTIGENS ON NORMAL DENDRITIC CELLS

Joost J. Oppenheim,’ De Yang', Arya Biragyn®, Rachel Caspi®, Paul
Plotz®, Zack Howard!

11.ab Molecular Immunoregulation,

2Experimental Transplantation Immunol Branch, CCR, NCI,

3NEI and “Intramural Res, NIJAMSD, NIH, Bethesdz, MD

Mediators engaged in innate immunity also rapidly amplify adaptive
immune responses. For example, epithelial cell derived B defensins
chemoattract resting naive T cells and immature dendritic cells (iDC)
via CCR6, while LL37 chemoattracts phagocytes and T lymphocytes
by interacting with the FPRL-1 receptor. The in vivo relevance of these
observations was demonstrated by showing that murine B-defensin-
2(muPDF-2) acts as a potent vaccine adjuvant that can enhance immune
responses to tumor antigens. Linkage of muBDF-2 to tumor antigens
markedly augmented antitumor responses presumably by delivery of
the antigen to receptors on antigen presenting mature DC. In addition,
mufDF-2 activated DC to mature by interacting with TLR4. We have
discovered another set of endogenous molecules, namely autoantigens,
can chemoattract T cells and iDC. The myositis auto- antigens histidyl-
tRNA synthetase uses CCRS and asparygyl-tRNA synthetase uses
CCRS3 to chemo-attractant T cells and iDC, while the uveitis autoanti-
gens IRBP and arrestin (S-antigen) use CXCR3 and CXCRS. Although
internalized by DC, these autoantigens do not induce the maturation of
iDC. These observations suggest that self antigens which interact with
chemokine receptors on iDC, enter 2 pathway leading to an adaptive
immune response that may contribute to the pathogenesis of autoim-
mune diseases.
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STRATEGIES TO INHIBIT IL-1p AND IL-18 BY VACCINIA
VIRUS

Geoffrey L. Smith, Department of Virology, Faculty of Medicine,
Imperial College London, St. Mary’s Campus, Norfolk Place, London
W2 1PG

Vaccinia virus is the smallpox vaccine and the most intensively studied
poxvirus. Like other orthopoxviruses it has a large double stranded
DNA genome, a cytoplasmic site of replication and about 200 genes.
Approximately half of these genes are non-essential for virus replica-
tion in cell culture but influence the outcome of infection in vivo.
Several of these nonessential genes interfere with the host response to
infection by binding cytokines, chemokines or interferons or blocking
apoptosis, cellular signalling pathways or the interferon-induced anti-
viral proteins.

The complexity of these immunomodulatory proteins is illustrated by
the strategies vaccinia virus uses to block the production or action of
IL-1P and IL-18. In each case vaccinia virus interfers at at least three
stages. For IL-1P, vaccinia virus inhibits the cleavage of pro-IL-1f to
IL-1B by expressing an intracellular inhibitor of caspase 1. Vaccinia
prevents soluble IL-1f reaching IL-1 receptors on cells by expression
of a soluble high affinity receptor for IL-1p, and within infected cells it
expresses a protein that blocks signalling via the IL-1 receptor by
mimicing the TIR domain of the toll and interleukin-1 receptor family.
Vaccinia virus displays a similar strategy for inhibition of IL-18. The
intracellular inhibitors of caspase 1 and toll-like receptor signalling
block IL-18 formation and signalling. In addition, vaccinia virus ex-
presses a soluble IL-18 binding protein that blocks IL-18 reaching it
receptors. The role of these immunomodulators in the virus life cycle
will be discussed.
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NALPS, A PROTEIN FAMILY INVOLVED

IN THE ACTIVATION OF PROINFLAMMATORY
CASPASES, ARE MUTATED IN AUTO-INFLAMMATORY
DISEASES

Jurg Tschopp, Fabio Martinon and Michael McDermott, Institute of
Biochemistry, 1066 Epalinges Switzerland and Royal hospital, London

Generation of Interleukin (JL)-1B via cleavage of its pro-form requires
the activity of caspase-1 (and caspase-11 in mice), but the mechanism
involved in the activation of the pro-inflammatory caspases remains
elusive. A newly discovered family of cytoplasmic proteins — the
NALPs ~ has been implicated in the activation of caspase-1 by the
Toll-like receptors (TLRs) during the response to microbial infection.
Like the structurally related Apaf-1, which is responsible for the acti-
vation of caspase-9, the NALP1 protein forms a large, signal-induced
multiprotein complex, the inflammasome, resulting in the activation of
pro-inflammatory caspases. The inflammasome comprises caspase-1,
caspase-5, Asc and NALP1. Expression of a dominant-negative form of
Asc in THP-1 cells blocks prolL-1B maturation and activation of in-
flammatory caspases induced by LPS in vivo. Thus the inflammasome
constitutes an important arm of the innate immunity.

There is in vivo evidence for a crucial role of NALP family members in
inflammation. Patients with hereditary fever syndromes and chronic
inflammatory diseases carrying mutations in NALP3 have recently
been identified.
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EXPLORING THE FUNCTION OF IL-1 AND IL-1R FAMILY
MEMBERS )

John Sims, Amgen, 51 University Street, Seattle WA USA

The IL-1 and IL-1R families contain a number of proteins whose
function is obscure. Given the evolutionary relationship of these mol-
ecules to their IL-1 and IL-18 cousins, it might be expected that the
as-yet uncharacterized family members would mediate responses re-
lated to inflarnmation and innate and adaptive immunity. We have
documented that IL-1F6, IL-1F8 and IL-1F9 are capable of activating
the signaling pathway in a variety of cell types that leads to the
activation of NFkB and MAP kinases. The signals appear to be medi-
ated via the IL-1R family members AcP and rp2. The orphan IL-1R
family member SIGIRR suppresses pathway signaling that leads to
NF«B activation in response to IL-1F6, F8 and F9 as well as in response
to IL-1 and IL~18. Finally, we have identified an alternatively spliced
form of the IL-1 Receptor Accessory Protein in which the C-terminal
exon in “classical” AcP is replaced by an alternative exon, which
appears by sequence homology to reconstitute a TIR domain but which
does not allow activation of NFB in response to IL-1. Expression of
the new splice isoform, called AcPb, is restricted to the CNS.
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POST-TRANSCRIPTIONAL CONTROL
OF INFLAMMATORY RESPONSE GENE EXPRESSION

J. Saklatvala, J.L.E. Dean and A.R. Clark, Kennedy Institute of
Rheumatology, Faculty of Medicine, Imperial College London,
London UK

The inflammatory response has evolved as a rapid defence mechanism
against microbial invasion, as well as to limit and repair tissue damage.
It involves coordinated expression of many genes whose function is to
cause leucocytes to move from the vascular compartment to the site of
injury, to activate both leucocytes and resident cells, and to initiate
repair processes. Expression of the cytokines, chemokines, enzymes
and adhesion molecules involved is controlled at transcriptional and
post-transcriptional levels. An important point of regulation is mRNA
stability, control of which enables both augmentation and rapid adjust-
ment of mRNA levels. It also provides a means of removing mRNAs
whose protein products are no longer required.

The stabilisation of mRNAs of inflammatory response proteins is
mediated by the p38 mitogen activated protein kinase (MAPK) path-
way. Many of the mRNAs are intrinsically unstable by virtue of AU-rich
elements in the 3’ untranslated region. Much effort is being directed at
defining proteins which bind to these since they may target mRNAs for
destruction, and provide the basis of the specificity by which the
p38 pathway stabilises mRNAs.

The AU-rich elements direct both rapid de-adenylation of the mRNAs
and their further degradation. Activation of the p38 pathway greatly
slows the de-adenylation, while having little effect on the decay of the
mRNA body.
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MODULATION OF CXCR2 INTERNALIZATION,
RECYCLING AND RESENSITIZATION EFFECTS
POLARIZATION OF INTRACELLULAR SIGNALLING
AND LIGAND MEDIATED CHEMOTAXIS

Ann Richmond, Guo—Huahg Fan, James R. Goldenring, Lynne A.
Lapierre, and Jiging Sai, VA Medical Center and Vanderbilt University
School of Medicine, Nashville, TN.USA

Agonist-stimulated recruitment of adaptor proteins to chemokine re-
ceptors, followed by receptor internalization plays an important role in
translating the cell’s response to an external chemokine gradient. Spe-
cifically, the binding of adaptor proteins to the carboxyl terminal
domain of the CXCR2 followed by receptor internalization appears to
be required for polarization of intracellular signals leading to chemot-
axis. When the receptor is mutated so that the appropriate adaptor
proteins do not bind in response to agonist, PIP3 does not concentrate
along the leading edge of the cell responding to a chemokine gradient.
Moreover, FRET analysis reveals failure to polarize the activated rac or
CD(C42 appropriately in cells responding to chemokine gradient. Simi-
larly, the polarized co-localization of actin cytoskeleton with phosphor-
AKT is disturbed. A number of adaptor proteins are recruited to the
carboxyl terminal domain of CXCR2 to facilitate the polarization of
intracellular signals. We have shown that interaction with beta-arrestin,
AP-2, HIP, and PP2A are important in the processing of the activated
CXCR2 so that after ligand desensitization, the receptor can be inter-
nalized, resensitized, and recycled back to the membrane, or be targeted
for degradation in the lysosome. Here we show that the co-localization
of CXCR2 with the C-terminal domain of myosin Vb is a key event in
the resensitization and recycling of CXCR2 and in ligand mediated
chemotaxis. Over-expression of the myosin Vb tail but not wild-type
myosin Vb reduces receptor recycling and CXCR2 mediated chemot-
axis. These data point to the complex series of protein protein interac-
tions required for a continuous chemotactic.response to a chemokine
gradient.
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CYTOKINES AND BRAIN INJURY
Nancy Rothwell, University of Manchester, Manchester M13 9PT UK

The proinflammatory cytokines IL-1 and TNFa contribute to is-
chaemic, excitotoxic and traumatic brain injury in experimental ani-
mals, while IL-6, IL-10 and several growth factors appear to exert
neuroprotective actions. IL-1ra markedly and reproducibly inhibits
diverse forms of experimental brain injury, is an endogenous inhibitor
of brain injury, and is currently in early clinical trials in stroke.

The mechanisms underlying cytokine action in neuronal injury have not
been fully elucidated. IL-1 and TNFa can induce release of a number of
neurotoxins from glia and endothelial cells, promote adhesions and
immune cell invasion, and also have physiological effects (eg fever),
which may contribute to or exacerbate brain injury. IL.-1 also markedly
enhances seizure activity in rodents possibly through disinhibitory
actions.

The contribution of brain inflammation and .specific cytokines to
chronic neurodegeneration and to repair and recovery appears complex.
TNFe appears to be beneficial in repair and recovery which a number of
cytokines have been implicated in Alzheimer’s, Parkinson’s, ALS,
TSEs and multiple sclerosis.

Reference
1. Allan, S.M. & Rothwell, N.J. Nature Neurosci Rev.
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RNA ELEMENTS THAT ACTIVATE PKR RENDER
SPLICING OF INFLAMMATORY CYTOKINE mRNA
HIGHLY EFFICIENT

Sarah Namer, Anat Hasson, Farhat Osman and Raymond Kaempfer,
Department of Molecular Virology, The Hebrew University-Hadassah
Medical School, Jerusalem, Israel

The kinase PKR depends for its activation strictly on dsRNA, a hall-
mark of virus infection. Once activated, PKR inhibits translation by
phosphorylating elFF2a. We discovered a novel role for cellular PKR-
activating RNA elements in regulation of mRNA splicing. The cis-
acting TNF-a 3’-UTR element, 2-APRE, renders mRNA splicing to-
tally dependent on PKR activation and sensitive to PKR inhibitors, e.g.,
2-aminopurine or dominant-negative PKR. The 104-nt 2-APRE is
located well upstream of the ARE and regulates splicing even when
placed inside an intron such that it will be excised. When pre-mRNA
contains the 2-APRE, splicing is enhanced greatly by increased expres-
sion of PKR. Induction of PKR by TNF-a or other signals during an
inflammatory response thus creates a positive feedback loop for TNF-a
mRNA splicing. Indeed, TNF-0 mRNA is expressed swiftly upon
immune stimulation whereas TNF-8 mRNA, lacking the 2-APRE, is
spliced sluggishly and expressed late. However, insertion of this ele-
ment into the TNF-B gene rendered splicing dependent on PKR and
tenfold more efficient.

IFN-y mRNA potently downregulates its own translation by locally
activating PKR through a pseudoknot in the 5’-UTR (Celi 108, 221-
232, 2002). Could activation of PKR by the pseudoknot also regulate
mRNA splicing? To examine this point, we created a chimeric TNF-f
gene carrying the IFN-y pseudoknot in its 3’-UTR. The pseudoknot (but
not 2 mutant form unable to activate PKR) rendered TNF-$ mRNA
splicing both dependent on PKR activation and tenfold more efficient.
Located within the 3’-UTR, the IFN-y pseudoknot did not inhibit
TNF-B mRNA translation and instead promoted high-level expression
of TNF-B protein. Qur results suggest that any RNA structure that is
capable of activating PKR can strongly enhance mRNA splicing in
dependence on PKR.




Eur. Cytokine Netw., Vol. 14, Suppl., Sepz. 2003

9

DENDRITIC CELLS AS iNDUCERS AND CONTROLLERS
OF IMMUNITY

Muriel Moser, Institut de Biologie et Médecine Moléculaires, Université Libre de
Bruxelles, Belgium

Dendritic cells (DCs) display some unusual properties aimed at sensitizing T lympho-
cytes specific for dangerous antigens detected earlier in the periphery. The process of DC
maturation is begun by exposure to inflammatory mediators, which convert the primarily
antigen-capture mode of the peripheral DCs into a mode specialized for T cell activation.
They then migrate into the primary lymphoid organs, where they initiate activation of
those T lymphocytes specific for dangerous antigens. Several membrane-bound
receptor-ligand pairs are involved in T cell priming, in addition to soluble cytokines.
Itis noteworthy that DCs are more than a simple “on/off* switch of the immune response
but rather contribute significant polarizing influences on T helper cell differentiation.
Various mechanisms have been described by which DCs may regulate the Th1/Th2
balance in vivo and include the nature of DC subset, the antigen dose, the recognition of
pathogen-derived products by specific receptors such as Toll-like receptors and the
cytokines present in the microenvironment. The “plastic” properties of DCs allow them
to modulate their function according to the nature of the tissue and the infection and to
provide this “decoded” information to T cells.

Recent evidence suggests that, in addition to their well known stimulatory properties,
DCs may play a major role in peripheral tolerance. It is still unclear whether a distinct
subtype or activation status of DC exists which promotes the differentiation of suppres-
sor rather than effector T cells from naive precursors. The role of immature versus
mature DCs was investigated in vivo. Qur data show that both DC types induce the
proliferation of antigen-specific CD4* T lymphocytes in vivo and that mature, but not
immature, DCs provoke their differentiation into cytokine-producing effector cells.
‘We next tested whether the naturally occurring CD4*CD25* regulatory T (Treg) cells
may control immune responses induced by DCs in vivo. We characterized the immune
response induced by adoptive transfer of antigen-pulsed mature DCs into mice depleted
or not of CD25* cells. We found that the development of MHC class 1 and class
Il-restricted IFN-y-producing cells was strongly enhanced in the absence of Treg. By
contrast, Th2 priming was downregulated in the same conditions. We conclude that Treg
naturally exert a negative feedback mechanism on Thi-type responses induced by
mature DCs in vivo.

Collectively, these data show that cells of the dendritic family may not only control
immunity but also maintain tolerance to self antigens, two complementary functions that
would ensure the integrity of the organism in an environment full of pathogens. As they
express a variety of receptors which specifically recognize microbial products, DCs are
able to discriminate between self and non self and may therefore enable the immune
system to mount potent effector activity to pathogens while silencing self-reactive
lymphocytes.
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CYTOKINES AND IMMUNE REGULATION

Alberto Mantovani, Department of Immunology and Cell Biology,
Istituto di Ricerche Farmacologiche Mario Negri, Milan, Italy and
Institute of General Pathology, Faculty of Medicine, University of
Milan, Italy.

The concept of a receptor classically includes ligand recognition (usu-
ally with high affinity and specificity) and signaling. The type II IL1
receptor binds IL-18 with high affinity but is not part of signaling
receptor complexes. By sequestering the ligand in membrane-bound or
soluble form, and by acting as a dominant negative for the accessory
protein, it inhibits IL-1. After definition of the IL-1RII as a decoy
receptor, decoy receptors have been identified among members of the
IL-1, TNF and IL-10 family. Moreover, recent results suggest that
functionally uncoupled, decoy receptors can be generated in the
chemokine receptor family and that silent, nonsignalling chemokine
receptors can act as decoys. Therefore, decoy receptors are a general
strategy to regulate inflammatory cytokines and chemokines.
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EDAR SIGNALING IN ECTODERMAL ORGANOGENESIS

M.L. Mikkola, T. Mustonen, J. Pispa, M. Omonen, M. Pummila,
A. Kangas, R. Jaatinen, L. Thesleff, Developmental Biology Program,
Institute of Biotechnology, University of Helsinki, Helsinki, Finland

Organs developing as ectodermal appendages (such as teeth, hairs,
mammary glands) share similar molecular mechanisms and early mor-
phogenesis. Edar and its ligand ectodysplasin-A1l (Eda-A1) are recently
identified members of the tumor necrosis factor receptor (TNFR) and
TNF superfamily, respectively. Signaling by Edar activates the NF-xB
pathway through the specific adapter protein Edaradd and is required
for normal development of various ectodermal organs. Mutations in
Edar or other molecules of the same signaling pathway cause ectoder-
mal dysplasias characterized by the absence or abnormal shape of teeth,
hairs, and numerous glands such as sweat glands. Studies with mice
either lacking the functional proteins of the Edar signaling pathway or
overexpressing eitherse ligand or receptor suggest that Eda-A1 sig-
naling has multiple roles in ectodermal organ development regulating
their. initiation, morphogenesis, and differentiation. The function of
Edar pathway during the first steps of organogenesis will be discussed
in detail.
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XSCID AND BEYOND: THE BIOLOGY OF INTERLEUKINS
2,4,7,9, 15, AND 21

Warren J. Leonard, Katsutoshi Ozaki, Rosanne Spolski, John Kelly,
Hai-Hui Xue, and Panu Kovanen, Laboratory of Molecular
Immunology, National Heart, Lung, and Blood Institute, National
Institutes of Health, Bethesda, MD 20892-1674, USA

The most common form of severe combined immunodeficiency, XS-
CID, results from mutations in the common cytokine receptor y chain,
Y., which is shared by IL-2, IL4, IL-7, IL-9, IL-15, and IL-21. In
XSCID and the related Jak3 deficiency, the defective T-cell and NK-cell
development can respectively be attributed to defective IL-7R vs. defec-
tive IL-15 signaling. Many 7.-dependent cytokines, activate Stat5 pro-
teins, which are essential for NK-cell development and contribute to
T-cell development and CD8* T-cell homeostasis. To clarify the basis
for XSCID, we compared the gene expression profiles of IL-2, IL-4,
1L-7, and IL-15.IL-2, IL-7, and IL-15 each induced a highly similar set
of genes in T cells, whereas IL-4 induced distinct genes, correlating
with differential STAT protein activation by this cytokine. Both induced
genes such as dual specificity phosphatase 5 and repressed genes such
as IL-7 receptor were identified and will be discussed. To investigate the
B-cell defect in XSCID, we generated IL-21R knockout mice. These
mice have diminished IgG1 and elevated IgE, while mice lacking both
IL-4 and IL-21R exhibit a dysgammaglobulinemia with a severely
impaired IgG response. Thus, IL-4 and IL-21 cooperatively influence
B-cell function, suggesting that defects in these cytokines may explain
the XSCID B-cell defect. Thus, the combined actions of IL-7, IL-15,
1L-4, and IL-21 appear to account for the T-cell, NK-cell, and B-cell
defects in XSCID.
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DISCOVERY OF INTERLEUKIN 28 AND 29,
INTERFERON-LIKE CYTOKINES THAT SIGNAL
THROUGH A NOVEL CLASS Il CYTOKINE RECEPTOR
IL-28R

Kevin Klucher, Wayne Kindsvogel, WenFeng Xu, Paul Sheppard,
Katherine Henderson, Stacy Schlutsmeyer, Maryland Rosenfeld-
Franklin, Ken Bannink, Dennis Dong, Pallavur Sivakumar, Monica
Anderson, Heidi Brunell, Chris Clegg, and Don Foster, ZymoGenetics,
Inc., 1201 Eastlake Avenue, East, Seattle, WA USA 98102

Using a method that combines multiple computational techniques to
detect families of uncharacterized proteins from human genomic se-
quence, we have identified a family of human cytokine genes that are
distantiy related to type I interferons. These new cytokine genes, IL-
28A, IL-28B and IL-29, are distinct from the known type I interferon
genes in several respects including their chromosomal localization and
gene structure. However, like type I interferons, gene expression analy-
sis indicates that IL-28 and IL-29 are inducible by viral infection and
double-stranded RNA. In addition, exposure of a variety of cell types to
purified recombinant IL-28 or IL-29 leads to induction of interferon-
stimulated genes resulting in an antiviral state in those cells. Unlike type
1 interferons, IL-28 and IL-29 do not interact with the type I interferon
receptor but instead interact with a novel heterodimeric class IT cytokine
receptor consisting of IL-10 receptor beta and an orphan class I recep-
tor chain, designated IL-28 receptor alpha. Semi-quantitative RT-PCR
analysis of IL-28Ra expression indicates a more limited expression
pattern than that seen with the type I interferon receptor. Signal trans-
duction studies indicate that the IL-28R signals through the JAK/STAT
pathway in a manner similar to type I interferons. The in vitro and in
vivo biological activities of IL-28 and IL-29 suggest they may serve as
an alternative to type I interferons in providing immunity to viral
infection.
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LYMPHOTOXIN INDUCED LYMPHOID ORGAN
NEOGENESIS ELUCIDATES MECHANISMS OF LYMPH
NODE DEVELOPMENT

Danielle L. Drayton, Wermner Lesslauer, Shan Lio, and Nancy H.
Ruddle, Yale University, New Haven, CT. 06520 USA

Lymphotoxin « (LTa) and LTaf play crucial, non-redundant roles in
inflammation and LN development. LN function depends on T and B
cell compartmentalization, antigen presenting cells, and high endothe-
lial venules (HEV) expressing mucosal addressin cell adhesion mol-
ecule (MAdCAM-1) and peripheral node addressin (PNAd), ligands for
naive cell entrance into LN. Luminal PNAJ expression requires a HEV
restricted sulfotransferase (HEC-6ST). To investigate LTaf’s mecha-
nisms in lymphoid organogenesis, mice simultaneously expressing LTa
and LT under rat insulin promoter II (RIP) control were compared with
RIPLT@ mice in a model of lymphoid organ neogenesis and with LT~
mice. RIPLT mice expressed LT in the pancreas with no cell recruit-
ment. In contrast, RIPLTap pancreata exhibited massive intra-islet
mononuclear infiltrates that differed from the more sparse RIPLTa
peri-islet cell accumulations; separation into T and B cell areas was
more distinct, expression of lymphoid chemokines (CCL21, CCL19,
and CXCL13) was more intense, and L-selectin” cells made up a higher
proportion of the infiltrate. In contrast to the predominant abluminal
pattern of LTB~~ MLN HEV and RIPLTo pancreatic infiltrates, PNAd
was expressed pericellularly at the luminal and abluminal aspects of
RIPLTaP HEV, coincident with HEC-6ST. These data highlight distinct
roles of LTa and LTef in lymphoid organogenesis supporting the
conclusion that LTaf regulates PNAd through HEC-6ST.

LTa and LTap regulate gene expression through activation of transcrip-
tion factors, including NFxb. Data from several groups suggest that the
LTep complex employs an alternative NIK-Ikka NFkB pathway. In
vivo and in vitro models of LT signaling allow us to investigate this
point particularly with regard to gene expression in lymph node stromal
cells and HEV.
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DIFFERENTIAL ROLES OF TLR2 AND TLR4
IN MACROPHAGE ACTIVATION AND IMMUNITY

Matthew J. Fenton, University of Maryland School of Medicine

We and others have previously reported that Toll-like receptor-2
(TLR2) agonists induce expression of a more limited repertoire of
pro-inflammatory genes than TLR4 agonists. Murine macrophages
stimulated with the TLR4 agonist, E. coli lipopolysaccharide (LPS),
induced signal transducer and activator of transcription 1 (STAT1)
tyrosine phosphorylation that was secondary to the autocrine/paracrine
action of interferon (IFN)-beta, an immediate early gene. In contrast,
TLR2 agonists failed to activate IFN-beta gene expression. TLR4-
induced IFN-beta mRNA was found to be MyD88- and PKR (double-
stranded RINA-dependent protein kinase)-independent, but TIRAP
(Toll/interleukin-1 receptor domain-containing adapter protein)/Mal
(MyD88-adapter-like)-dependent. Collectively, these findings provide
a putative mechanistic basis for differential patterns of gene expression
activated by TLR4 and TLR2 agonists. Additional studies have exam-
ined the activation of TLR-dependent signalling pathways leading to
STAT1 serine phosphorylation, PI-3-kinase and Protein Kinase C-delta
(PKC-delta) activation. Inhibitors of p38 MAP kinase and PKC-delta,
but not PI-3-kinase, were found to block the activation of STAT1 serine
phosphorylation by LPS. Lastly, our data strongly suggest that a com-
mon signalling pathway mediates the activation of PI-3K by TLR2 and
TLR4, whereas distinct pathways downstream of these TLR proteins
activate PKC-delta.
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DEVELOPMENT OF NOVEL ANTI-RESORPTIVE
THERAPIES TARGETING THE RANKL-RANK SIGNALING
PATHWAY

Bill Dougall, Department of cancer biology, Amgen Washington,
Seattle, WA USA

The discovery of the TNF/TNFR-related osteoprotegerin (OPG)/
RANKI/RANK axis and its central role in osteoclast biology has
provided the basis for the generation of therapeutics. Transgenic mice
expressing osteoprotegerin hepatically (apoE) had normally-shaped,
dense bones histologically consistent with osteopetrosis. Conversely,
the OPG k/o exhibited profound high turnover osteopenia with sponta-
peous fractures. The ligand for OPG was identified in a 32D cell library
and was identical to RANKL, a ligand for the TNFR family member
RANK. RANKL promotes the differentiation, activation, and survival
of osteoclasts through RANK. Knockouts for both RANKL and RANK
yielded mice with severe osteopetrosis in addition to uncovering a role
for this axis in lymph node and mammary gland development. Overall,
RANKL binding proteins have shown beneficial effects in rodent mod-
els of postmenopausal osteoporosis, hypercalcemia of malignancy,
metastatic bone disease, weightlessness, rheumatoid arthritis, and mul-
tiple myeloma. Two forms of OPG have entered early clinical trials and
both have shown profound antiresorptive activity following single dose
exposures and were well tolerated. While the ultimate success of any
therapeutic is difficult to predict in early development, this program is
an example of how basic discoveries have provided a strategy to target
osteoclasts in diseases characterized by excessive bone resorption.
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TNF REGULATION IN éﬂRONIC INFLAMMATION:
THE INVOLVEMENT OF A NEWLY DEFINED
POPULATION OF T CELLS

Fionula M Brennan, Andrew Foey, Sally Owen, Patricia Green, Brian
Foxwell and Marc Feldmann, Kennedy Institute of Rheumatology,
1 Aspenlea road, London, W6 8LH

Whilst blockade of TNFa activity in theumnatoid arthritis is an effective
therapy, concemn still exists that in the long-term, abrogation may
compromise immunity. We have been interested in identifying the
mechanism(s) responsible for inducing cytokine production in inflam-
matory sites, and to determine if this differs from that required as part of
an immune response.
‘We have found that cytokine production in synovial tissue macrophages
from RA but not OA patients was T cell dependent. The RA synovial
. joint T cells resembled ‘bystander-activated T cells generated from
pormal blood over 8days using a cocktail of cytokines. These
bystander-activated lymphocytes and RA synovial T cells both induced
TNFa production in resting monocytes in a cell-contact dependent
manner, which was abrogated by blockage of the transcription factor
NF-xB but augmented if PI3 kinase was inhibited.
The bystander-activated lymphocytes consist of both CD3+ve memory
T cells but also a significant number of CD3-ve, CD56+ve NK cells.
Interestingly both populations of cells are capable of inducing TNFa
production in monocytes in a contact-dependent manner.
These data provide strong evidence for the importance of bystander
activated lymphocytes in inducing TNFo in chronic inflammatory rheu-
matoid tissue, and raises the exciting possibility that selective inhibitors
of TNFa for chronic inflammatory diseases may be developed.
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SIGNALING BY THE TNF/NGF RECEPTOR FAMILY:
TOWARDS NEW LEVELS OF COMPLEXITY

D. Wallach*, T. Ben-Moshe*, G. Cantarella*, G. Courtois#, A. Isragl®,
T-B. Kang*, Y. Pewzner-Jung*, P. Ramakrishnan*, A. Kovalenko**, T.
Shmushkovich*, E. Varfolomeev*, W. Wang*, *Department of
Biological Chemistry, The Weizmann Institute of Science,
76100 Rehovot, Israel, * Unité de Biologie Moléculaire de I Expression
Génique, CNRS URA 2582, Institut Pasteur, 75015 Paris, France,
*Department of Experimental and Clinical Pharmacology, University
of Catania School of Medicine, 1-95125 Catania, Italy

There is still vast gap between our knowledge the cellular functions that
receptors of the TNF/NGF family regulate and our knowledge of the
signaling mechanisms that they activate. A wide range of different
cellular activities are told to be accounted for by just a few signaling
molecules and pathways, with only limited clues of mechanisms that
may account for receptor- and cell-specificity in this regulation. This
discrepancy can be traced to limitations of the means by which our
knowledge of function of the individual signaling molecules has been
gained. We shall present new findings of several of the signaling
proteins, showing that (2) Caspase-8, an enzyme identified as the
initiator of cell death induction by receptors of the family, also serves in
a variety of tissues some non-apoptotic roles. (b) NIK, a protein kinase
mediating activation of a distinct NF-xB pathway by the LTPR,
CD40 and BLyS, also mediates the function of some other receptors of
the TNF/NGF family and, in response to some of them also affects the
activation of the ‘canonical’ NF-kB pathway. (c). CYLD, a deubiquiti-
nating enzyme bound both to NEMO/IKKg and to TRAF2 serves to
withhold NF-xB activation by signaling proteins that act upstream of
the IKK signalosome, and does so apparently in a highly receptor-
specific manner.
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TRIGGERING THE INTERFERON ANTIVIRAL RESPONSE
THROUGH AN IKK-RELATED PATHWAY

John Hiscott, Sonia Sharma, Benjamin tenOever, Nathalie Grandvaux,
Rongtuan Lin, Lady Davis Institute for Medical Research, Canada

Virus infection of susceptible cells activates multiple signaling pathways
(IKK-NF-kB/JNK/PI-3K-AKT) that orchestrate the induction of cytok-
ines involved in the antiviral and innate immune response. Virus infection
also stimulates a virus-activated kinase (VAK) responsible for the
C-terminal phosphorylation and activation of interferon regulatory factor
3 (IRF-3) and the closely related IRF-7, both of which are central to IFN
production and activation of the antiviral cascade. Recognition of bacterial
infection mediated through lipopolysaccharide (LPS) by Toll-like receptor
4 (TLR-4) and double stranded RNA by TLR-3 also induces IRF-3/IRF-7.
The C-terminal end of IRF-3 and IRF-7 contains several potential phos-
phoacceptor sites that are targeted by the VAKX activity. Identification of
VAK activity is critical to an understanding of the signaling pathways
involved in linking the host response to pathogens with the establishment
of the antiviral state. We now demonstrate that the IKK-related
kinases — IKKepsilon/TBK1 —are components of VAK and specifically
phosphorylate the C-terminal residues of IRF-3 and IRF-7. Expression of
IKKepsilon or TBK1 was sufficient to induce cytoplasmic to nuclear
translocation of 90-95% of IRF-7 and about 40% of IRF-3. Nuclear
extracts of IKKepsilon-transfected cells are specifically recognized in
immunoblot analysis using an IRF-3 phosphospecific Ser396 antibody.
Co-transfection of IKKepsilon alone stimulates reporter gene activities
corresponding to RANTES, IFNb, IFNal and IFNa4; the combination of
IRF-7 and IKKepsilon resulted in a 2000-fold stimulation of the IRF-7-
regulated IFNa4 promoter. IKKepsilon mediated activation of the cytokine
reporter genes was blocked by co-expression of dominant negative mu-
tants of IKKepsilon or TBK1 and by siRNA targeting. Furthermore,
IKKepsilon stimulates expression of the endogenous IRF-3-dependent
gene ISG56 and mounts an antiviral response that inhibits VSV multipli-
cation. These studies constitute the first biochemical evidence linking the
NF-xB and IRF pathways in the response to pathogens, specifically
through a distinct IKK-related pathway.
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ANTI-CYTOKINE THERAPIES FOR INFLAMMATORY
DISEASES: PRESENT AND FUTURE

Charles A. Dinarello, Univ. Colorado, Denver, USA

Cytokines evolved as part of the host-defense system against infection
and to assist in repair from injury. IL-1 and TNFo are examples of
cytokines that participate in host-defense functions but are also vali-
dated targets of specific blockading strategies, particularly for the
treatment of inflammatory and autoimmune diseases. The seemingly
paradoxical property of these cytokines is due to a transient and limited
expression during a self-limiting disease compared to an uncontrolled
and persistent expression during a chronic disease. In fact, chronic and
progressive cytokine-mediated disease is characterized by unrelenting
production of pro-inflammatory cytokines such as IL-1 and TNFa. The
role of these cytokines in the severity of inflammatory diseases has been
validated by therapies, which specifically prevent their multiple bio-
logical activities. IL-15, IL-17 and IL.-18 are also targets in rheumatoid
arthritis, psoriasis and similar autoimmune diseases. Acute coronary
syndromes is a likely target for IL-1 or IL-18. Although there are no
major differences in the efficacy between the anti-cytokine agents,
treating a chronic disease with an anti-cytokine can lead to reduced host
defense functions. Therefore, safety becomes an important consider-
ation in medical decision-making processes. In the case of monoclonal
antibodies to TNFa, increased serious and even fatal infections as well
as lymphoma risk are being studies for causality. Not all TNF blockers
have the same risk or pharmacokinetics. At present, blocking IL-1
appears safer than blocking TNF. It appears that the future of anti-
cytokine therapy will include newer cytokine targets, greater numbers
of diseases to treat as well as increased numbers of patients suitabie for
treatment.
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ROLE OF ADAPTOR MOLECULES IN TLR SIGNALLING
Shizuo Akira J, Osaka University, Suita, Japan

Innate immune response is a first-line defense system in which indi-
vidual Toll-like receptors recognize distinct pathogen-assoicated mo-
lecular patterns (PAMPs) and exert subsequent immune responses
against a variety of pathogens. TLRs are composed of an extracellular
leucine-rich repeat (LRR) domain and a cytoplasmic domain that is
homologous to that of IL-1R family. Upon stimulation, TLR recruits
IRAK via adapter MyD88, and finally induces activation of NF-kappaB
and MAP kinases. However, the response to TLR ligands differs each
other indicating diversity of TLR signaling pathways. Besides MyD88,
several novel adaptor molecules including TIRAP/Mal and TRIF have
recently been identified. Knockout mice of these adapters demonstrated
that differential utilization of these adapter molecules provide specific-
ity in TLR signaling.
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THE IDENTIFICATION OF KEY PROTEINS
IN THE INNATE IMMUNE SYSTEM BY MUTAGENESIS
AND POSITIONAL CLONING.

K. Hoebe, X.Du, P. Georgel, K. Tabeta, S.0.Kim, J. Han, and
B. Beutler. The Scripps Research Institute, La Jolla, CA USA

In principle, all genes required for a robust innate immune response can
be identified by random germline mutagenesis, phenotypic screening,
and positional cloning. Using ENU as 2 mutagen, we have generated
germline mutant mice with specific defects of innate immune sensing
and response; and have recently identified one of these mutations, Lps2,
as a distal frameshift error in the TIR adapter protein Trif. We have
determined that Trif is required for LPS sensing as well as poly I:C
sensing. It is essential for a type I interferon response to a viral infection
in vivo, and mice with the Lps2 mutation are compromised in their
response to mCMYV infection. They are also resistant to the lethal effect
of LPS. Our data indicate that there are two and only two branches of the
LPS response pathway: one served by Trif and the other by Mal/Tirap
and MyD88. Ablation of both pathways eliminates the LPS response.
However, in the absence of Trif, some LPS responses are eliminated
while others remain intact. It appears that in some macrophages, a
fourth adapter protein (different than MyD88, Mal/Tirap, or Trif) can
permit LPS signalling to occur.
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THE IMPACT OF CCR7 AND CXCR5 ON LYMPHOID
ORGAN DEVELOPMENT AND ADAPTIVE IMMUNITY

Martin Lipp, Max-Delbrueck-Center, MDC, Dept. of Tumor Genetics
and Immunogenetics, Betlin, Germany

The adaptive immune response relies on a precise temporal and spatial
positioning of lymphocytes within lymphoid and non-lymphoid tissues.
Chemokines, either constitutively expressed or induced during inflam-
mation provide a flexible navigation system directing lymphocytes into
specific microcompartments. Precision and specificity in this process
are achieved by varying patterns of chemokine receptors expressed on
the cell surface of lymphocytes in the course of cell differentiation. The
chemokine receptors CXCRS and CCR7 are principal regulators for
targeting T cells, B cells, and dendritic cells into secondary lymphoid
organs. The analyses of knockout mice have been instrumental to
explore the crucial role of these receptors for the compartmentalization
of secondary lymphoid organs into functionally separated T and B cell
zones. CXCRS and CCR7 as well as their homeostatic chemokine
ligands such as CXCL13, CCL21 and CCL19, have now been shown to
closely cooperate in the development of lymphoid organs. In addition,
CCR7 and CXCRS have been identified as useful markers in the
classification of functional distinct subsets of T helper cells, which will
lead to a better understanding of T cell memory and T cell effector
functions.
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SIGNALING IN THE INNATE AND ADAPTIVE IMMUNE
RESPONSE

Richard A. Flavell, Ph.D., Section of immunobiology, Yale university
school of medicine, Howard Hughes medicat institute, New Haven, CT
06520, Usa

The innate immune response is the first line of defense against patho-
gens. Upon recognition of specific pathogen components various recep-
tors are triggered leading to activation of a number of signaling path-
ways. The primary line of defense is mediated by the toll like receptors.
In this talk I will first discuss a number of these receptors, the ligands
they recognize and the consequences of their absence on resistance to
microorganisms. Further, intracellular detection systems have been
described, such as the NOD family of proteins. Activation of the innate
immune system targets transcriptional pathways such as NF-xB and
AP-1 and leads to the upregulation of key target genes. Cell surface
receptors signal from the environment the presence of infectious agents,
cells carrying peptidic fragments of similar agents, and so on. In this
talk we will discuss the signaling mechanisms, which are used by cells
of the innate immune system in response to ligation of Toll-like recep-
tors and other related receptor systems. Recent studies show both
positive and negative regulatory systems, which gate these signaling
pathways. Interestingly, several of these systems are utilized in both
cells of the innate and adaptive immune system, showing evolutionary
conservation of these signaling mechanisms.
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NEGATIVE REGULATORS OF CYTOKINE SIGNALLING

Ann Cornish, Ben Croker, Sam Wormald, Jian-Guo Zhang, Danielle
Krebs, Douglas Hilton, Warren Alexander, Robyn Starr, Andrew
Roberts, Lorraine Robb, Manuel Baca, Donald Metcalf and Nicos
Nicola, The Walter And Eliza Hall Institute Of Medical Research,
Parkville, Australia

Cytokines are an integral component of the adaptive and innate immune
responses. The signalling pathways triggered by the engagement of
cytokines with their specific cell surface receptors have been exten-
sively studied and have provided a profound understanding of the
intracellular machinery that translates exposure of cells to cytokine to a
coordinated biological response. It has also become clear that cells have
evolved sophisticated mechanisms to prevent excessive responses to
cytokines. The suppressors of cytokine signalling (SOCS) are a family
of cytoplasmic proteins that complete a negative feedback loop to
attenuate signal transduction from the hematopoietin class of cytokine
receptors. SOCS proteins inhibit components of the cytokine signalling
cascade via direct binding or by preventing access to the signalling
complex. The SOCS proteins also appear to target signal transducers for
proteasomal destruction. Analysis of genetically modified mice in
which SOCS proteins are overexpressed or deleted have established
that this family of negative regulators has indispensable roles in regu-
lating cytokine responses in cells of the immune system as well as other
tissues. Emerging evidence also suggests that disruption of SOCS
expression or activity is associated with several immune and inflamma-
tory diseases, raising the prospect that manipulation of SOCS activity
may provide a novel future therapeutic strategy in the management of
immunological disorders.
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REGULATION OF NF-kB FUNCTIONS

Inder Verma Vinay Tergaonkar Qiutang Li, Ricardo Correa Jeanette
Ducut, Virginia Bottero, and Roanna Padre, Laboratory of Genetics,
The Salk Institute, La Jolla, CA 92037

NF-kB activity is involved in regulation of many biological and patho-
logical processes. Stimulation and activation of NF-xB depend on a
complex regulatory network of associated inhibitors and coactivators
under the control of kinases and proteases. IKK1 and IKK2 are key
kinases in signal-induced phosphorylation of IxB proteins and subse-
quent NF-xB activation. We investigated the role of IKK1 and IKK2 in
the NF-kB activation pathway by utilizing knockout mice lacking the
IKK1 and IKK2. We have identified genes specifically regulated by
IKK1 in skin and their functions in keratinocyte differentiation are
studied. Chemotherapeutic agents are known to simultaneously induce
the transcription factors p53 and NF-kB. To investigate a potential link
between these opposing pathways, we are analyzing the p53 response
in IKK1"IKK2”- MEFs. Our results uncover distinct functions of the
highly homologous kinases IKK1 and IKK? in regulating p53 stability
and suggest a mechanism for the acquisition of resistance to chemo-
therapeutic agents, which activate both NF-xB and p53 in the absence
of mutations in p53.

We have explored NF-xB signaling pathway in other species. Appar-
ently, NF-xB cascade signaling is essential for vertebrate development.
Deficiency in the expression of IKK and/or NF-xB proteins is involved
with aggressive phenotypes like liver degeneration, skin and skeletal
defects and hematopoiesis abnormalities. I will discuss the mechanism
by which function of NF-kB protein is regulated in response to external
signals.
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TRAFFICKING OF CELLULAR AND VIRAL CHEMOKINE
RECEPTORS

M. Marsh, N. Signoret, A. Fraile-Ramos, A. Pelchen-Matthews and
L. Hewlett, Cell Biology Unit MRC-LMCB, UCL, London, UK

Chemokines and chemokine receptors play multiple roles in develop-
ment and in the functions of the immune system. In addition, they have
been implicated in viral and tumor-associated pathogenesis. As with
other G protein-coupled receptors, the activity of chemokine receptors
is intimately linked to their ability to undergo endocytosis and subse-
quent sorting for re-sensitization and recycling, or down modulation by
degradation in lysosomes. The protective effects of chemokines on HIV
infection is mediated through chemokine-induced internalization of
cell surface chemokine receptors. Recent studies on CCRS endocytosis
and trafficking through endosomes will be discussed.

Some viruses (in particular Herpesviruses) encode one or more
chemokine receptor-like proteins. The HCMYV protein US28 binds mul-
tiple CC chemokines, as well fractalkine. In contrast to most cellular
chemokine receptors, US28 is mostly located in late endosomes with a
minor fraction (<20%) expressed on the cell surface. The protein is also
constitutively active for signaling and endocytosis. This internalization
is independent of B-arrestins, but is dependent on the clathrin-mediated
pathway. Constitutive endocytosis of US28 may be important in pro-
viding a sink for host chemokines and in targeting US28, and two other
HCMV heptahelical proteins, for incorporation into virions that as-
semble on membranes associated with the endocytic pathway.
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THE ROLE OF INNATE CYTOKINES IN INFLAMMATION

F. Y. Liew, Division of Immunology, Infection and Inflammation,
University of Glasgow, Glasgow, UK G11 6NT.

Mediators produced by innate immune response cells such as macroph-
ages can profoundly influence adaptive immunity. Recent studies have
shown that IL-15 and IL-18 play an influential role in inflammatory
response. Here I present recent data illustrating the importance of IL-15
and IL-18 in the induction and perpetuation of chronic inflammation
during experimental and clinical theumatoid synovitis. These findings
suggest that antagonists to these cytokines may have potential therapeu-
tic role against organ-specific autoimmune diseases. In a recently con-
cluded Phase VII clinical trial, 2 human anti-IL-15 antibody showed
positive results for theumatoid arthritis. Thirty patients who had previ-
ously failed to respond to standard disease modifying arthritis drugs
(DMARDS) took part in this randomized, placebo controlled dose-
escalating study. 65% of patients achieved an ACR20, with 43% of
patients reaching an ACR50 and 26% attaining an ACR70. The ACR
scale is comprised of objective criteria defined by the American College
of Rheumatology (ACR) with an ACR20 as the benchmark for efficacy.
The antibody (HuMax-IL-15) was also safe and well tolerated in this
trial. Other innate mediators such as ST2 and Toll-like receptors also
play an important role in inflammation. The therapeutic potential of
these reagents in the experimental murine models of inflammation will
also be discussed.
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SIGNALLING MECHANISMS OF TOLL-LIKE RECEPTORS
Brian Foxwell, Kennedy Institute, Imperial College, London/UK

It is now accepted that toll receptors are an important part of the host
defence against microbial attack and may play in autoimmunity. In this
presentation aspects of the signalling mechanisms mediated by toll
receptors will be examined particularly the role of tyrosine kinases. In
addition, the prospect that the nature of toll signalling mechanism may
alter between different cell types will be discussed.
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DEVELOPMENT AND FUNCTION OF IL-10-PRODUCING
REGULATORY CD4* T CELLS

Anne O’Garra'®, Daniel J. Cual®, André Boonstra'?>>S, David
F. Richards®, Chad Crain’, Huub F. Savelkoul?, René de Waal-Malefyt!,
Robert L. Coffman’*’, Catherine M. Hawrylowicz>’ and Franck
1. Barrat!®

!DNAX Research Institute, Palo Alto, CA; 2 Erasmus University
Rotterdam, The Netherlands; ® GKT School of Medicine, London, UK;
4 Present address: Dynavax Technologies, Berkeley, CA; > Present
address: The NIMR, Mill Hill, London, UK; °D.C. and A.B. and "C.M.H.
and R.L.C. have equally contributed to this work. This work was
supported by Schering Plough, Research Institute, USA; & the MRC, UK

There is increasing evidence to support the existence CD4" T cells subset
with regulatory capacity that can downregulate inflammatory patholo-
gies. However, conditions for generating 2 homogeneous population in
vitro of antigen-specific regulatory CD4" T cells in large numbers has not
been described and still represents a major limiting factor. We show that
a combination of the immunosuppressive drugs, Vitamin D3 and Dexam-
ethasone, induce mouse and human naive CD4™ T cells to differentiate in
vitro into regulatory T cells. In contrast to previously described in vitro
derived CD4" T cells, these cells produced only IL-10, but no IL-4, IL-5
and IFN-gamma, and furthermore could be expanded in IL-2. The devel-
opment of these IL-10-producing cells was enhanced and most reproduc-
ible when Th1 and Th2 inducing cytokines IL-4, IL.-12 and IFN-gamma
were neutralized. This population was only induced when the immuno-
suppressive drugs Vitamin D3 and Dexamethasone were used in combi-
nation, together with stimulation of the cells through their TCR, while
using these drugs individually did not lead .to the generation of such
regulatory cells. The development of such IL-10 producing T cells oc-
curred in the absence of APC, IL-10 acting as a positive autocrine factor
for these T cells. Furthermore, NF-xB and AP-1 activities were inhibited
in these IL-10 producing cells, as well as key transcription factors
involved in Th] and Th2 subset differentiation. These IL-10 producing T
cells showed regulatory function in that when adoptively transferred they
prevented inflammation in the central nervous system. We now compare
properties of these IL-10-producing regulatory T cells with properties of
other regulatory T cells described to date.
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HIV-1 NEF MEDIATES LYMPHOCYTE ACTIVATION
TRIGGERING THE RELEASE OF CYTOKINE
AND CHEMOKINE FROM DENDRITIC CELLS

M. Viora, L. Giordani, B. Mattioli, M.G. Quaranta, Immunology
Department, Istituto Superiore di Sanitd, Rome, Italy

Immature dendritic cells (DCs) are targets for productive HIV infection,
whereas mature DCs are efficient transmitters of HIV to T cells. DCs by
clustering and activating T cells, may both activate antiviral immunity
and facilitate virus dissemination. The HIV-1 Nef was shown to mimics
many pathogenic effects of HIV infection independently of the pres-
ence of infectious virus or even other HIV genes.

Here we demonstrate that exogenous Nef is efficiently taken up by
immature DCs and triggers a significant increase in the production of
IL-1B,IL-12, IL-15, TNF-¢ and IL-6 by immature DCs, while Nef does
not modulate IL-10 secretion. The induction of cytokines production
triggered by Nef comrelates with the increased immunostimulatory
capacity of immature DCs. We find that Nef-treated immature DCs
show a significant increase in MIP-1a, MIP-1B and IL-8 production
while RANTES and MDC production are not modulated. This has a
direct impact on the increased capacity of DCs to form clustrers with
allogeneic CD4™ T cells, improving immunological synapse formation.
Cytokine and chemokine mRNA levels are consistent with protein
release. The Nef- induced gene activation correlates with the activation
of the NF-kB trancription factor.

Our results highlight how Nef may enhance lymphocyte recruitment
and activation, thus fostering virus dissemination.

This work was supported by a grant from the National Research Project
on AIDS to M.V.
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MYCOBACTERIUM TUBERCULOSIS ACTIVATED ANERGIC
CD8* T CELLS INHIBIT HIV REPLICATION VIA
AN IL-10 DEPENDENT MECHANISM

Shahin Ranjbar!, Nary Ly?, Sok Thim? Jean-Marc Reynes®,
Anne E. Goldfeld’, The Center for Blood Research and Department of
Medicine, Harvard Medical School, 800 Huntington Ave., Boston, MA
02115, Unité de Virologie, Institut Pasteur du Cambodge, 5 Boulevard
Monivong, Phnom Penh, Cambodge?, The Cambodian Health
Committee, #20 Street 590, Beeung Kok II, Toul Kork, Phnom Penh,
Cambodia®

Tuberculosis (TB) TB and AIDS are the largest causes of infectious
disease death globally and the co-infection with HIV-1 and Mycobac-
terium tuberculosis (MTD) is increasingly common in the developing
world. In this study we investigated the impact of recall responses to
mycobacterial antigens on HIV-1 replication. Using PBMC from
former TB patients who displayed either a persistently positive (respon-
sive) or negative (anergic)- skin reaction to intradermal injection of
protein-purified derivative (PPD) and an impairment of T cell activation
to PPD, we investigated the impact of response to MTb antigen on
HIV-1 replication ex vivo. We show that antigen-specific responses to
mycobacterial recall antigens significantly inhibit HIV-1 replication in
the PPD-anergic PBMC as compared to PPD-responsive PBMC. In
response to PPD stimulation, anergic donors PBMC contain a
disproportionate expansion of CD8" T cells and higher levels of
interleukin-10 (IL-10) than PBMC from PPD-responsive donors.
Depletion of CD8" cells and blocking of IL-10 significantly increases
HIV-1 replication in anergic cultures. Supernatants from anergic cul-
tures also contain lower levels of interleukin-2, interferon~y, and TNF-a
than PPD-responsive cultures. Therefore, an immunosuppressive host
specific response to TB recall antigens inhibits HIV-1 replication.
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DESIGNER PROTEINS TO SPECIFICALLY ACTIVATE
OR INHIBIT SPECIFIC CYTOKINE RESPONSES

Stefan Rose-John, Marcus Neurath, Martin Zencke, Nicholas Topley, Simon Jones,
Department of Biochemistry, Christian-Albrechts-Universitdt, 24098 Kiel,
Germany, Medical Clinic, University of Mainz, Germany, MDC, Berlin, Germany,
Wersity of Wales College of Medicine, Cardiff UK, Cardiff University, Cardiff,

Cytokine receptors exist in membrane bound and soluble form. While most soluble
receptors are antagonists some soluble receptors are agonists like soluble receptors
of the IL-6 cytokine family. In vivo, the IL-6/soluble IL-6R complex stimulates
several types of target cells not stimulated by IL-6 alone, since they do not express
the membrane bound IL-6R. This process has been named transsignaling.

‘We have constructed fusion proteins consisting of agonistic soluble cytokine recep-
tors and cytokines. The fusion protein of soluble IL-6R and IL-6 named Hyper-IL~
6 has been shown to be 100-1000 times more active than the separate natural
proteins. Furthermore, we have shown that soluble gp130 is the natural inhitor of
IL-6/soluble IL-6R complex responses. Soluble gp130 can be used to discriminate
between gp130 responses via membrane bound and soluble IL-6R responses.
Using Hyper-11.-6 and related designer cytokines we have shown that hematopoietic
cells and neural cells are regulated by the 6/soluble IL-6R complex. Moreover, using
the soluble gp130 protein we demonstrate that in several chronic inflammatory
diseases such as chronic inflammatory bowl disease and peritonitis, transsignaling
via the soluble IL-6R complexed to IL-6 is a crucial point in the transition from the
acute to the chronic state of the disease.

References

1. Rose-John S (2002) GP130 stimulation and the maintenance of stem cells. Trends
Biotechnol. 20: 417-419

2. Atreya R et al. (2000) Blockade of IL-6 transsignaling abrogates blished
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A THERAPEUTIC HTNFo VACCINE INDUCES ANTI-TNFa
ANTIBODIES THAT INHIBIT SIGNALLING THROUGH
THE TNFa-TNF RECEPTOR PATHWAY

Finn S. Nielsen, Jgrgen Sauver, Johan Bécklund, Bjgrn Voldborg, Tomas
Bratt, Pharmexa A/S, Hgrsholm, Denmark

Abstract Text: TNFa is a pleuripotent cytokine with a central role in
inflammation. Direct anti-TNF targeting therapy, consisting either of
monoclonal antibodies or soluble TNF receptors, has proven successful
in halting inflammatory diseases e.g. rheumatoid arthritis, Crohn’s
disease and ankylosing spondylitis. Development of anti-product anti-
bodies to the anti-TNF agents administered is often associated with
unresponsiveness to the treatment. We have developed a novel TNFa
pharmaccine (therapeutic vaccine) based on the patented AutoVac™
technology to effectively neutralize endogenous TNFo. The immune
response is driven by the TNFo, AutoVac™ protein and not by endog-
enous TNFa, and needs re-immunisations to sustain a high antibody
response. TNFo, AutoVac™ proteins were designed to preserve the
TNFa structure and were expressed in E. coli as soluble proteins. TNFa
AutoVac™ is active (toxic) against TNFRI expressing cell lines and has
matching biophysical characteristics, as investigated by heat denatur-
ation, CD and light scattering, with wtTNFa. In order to remove the
cytotoxicity from our vaccine, a single-point mutation was introduced
in TNFa, AutoVac™. Antisera produced by vaccination with TNFo,
AutoVac  inhibits the in virro binding of TNFa to TNF receptors,
promising a potential role as a novel kind of anti-TNFa therapy in
inflammatory diseases.
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INTERLEUKIN-6 AND ONCOSTATIN M SENSITIZE

FOR TNF-MEDIATED CELL DEATH IN EPITHELJAL
CELLS

Sigrun Smola-Hess and Ute Sandaradura De Silva, Institute of
Virology, University of Cologne, Cologne/Germany

Interlenkin-6 was described as an autocrine growth factor for various
cell types. STAT3, a major signal transducer of IL-6, has previously
been implicated in the prevention of apoptosis. We show that IL-6
enhances susceptibility to TNF-mediated cell death in epithelial cell
lines. Sensitization to TNF apoptosis was not only induced after IL-6
stimulation but also after application of the gp130-activating cytokine
oncostatin M. Both cytokines strongly activated STAT?3 in these cells.
As judged by RNase protection analysis, enhanced TNF-mediated
apoptosis was not due to the up-regulation of the TNF receptor or
associated factors. IL-6 and OSM did not lead to a general enhancement
of TNF functions. Thus, neither NF-xB activation, nor TNF-mediated
induction of the chemokine IL-8 involving a variety of transcription
factors were affected. Also, IL-6 and OSM did not change the expres-
sion of caspases involved in TNF-mediated cell death. This was sub-
stantiated by the fact that the cytokines did not sensitize for Fas-
mediated cell death demonstrating that they had no effect on the
apoptosis effector pathway common for Fas and the TNF receptor. In
conclusion, IL-6 and OSM specifically sensitize epithelial cells for
TNF-mediated apoptosis. The molecular mechanism of sensitization is
currently investigated.
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TGF-$1-INDUCED APOPTOSIS IS MEDIATED BY CASEIN
KINASE 2 AND P53 AND IS INDEPENDENT OF MAP
KINASES

M. Azadeh, J. Mikovits, and K. Reagan, BioSource International, Inc,
Camarillo, CA, USA

Various cytokines regulate apoptosis through distinct signaling cas-
cades that involve different cytosolic kinases and target different
nuclear transcription factors. Studies have shown that TNF-a and IL-
6 protect against apoptosis and that these cytokines act via MAPKs and
the transcription factor, NF-xB. In contrast, TGF-B1 induces apoptosis.
Using the mouse epithelial cell line, SVEC4-10, and normal fibroblast
cells, 1929, we studied the TGF-B1-induced cell death and explored the
role of p53 in this pathway. Treatment with TGF-$1 resulted in phos-
phorylation and increased DNA binding activity of p53. In these stud-
ies, activation and phosphorylation of p53 were monitored by western
blot using pS392 and pS15-specific antibodies and by phospho ELI-
SAs. Treatment with 5,6-dichloro-1-beta-D-ribofuranosyl-benzimida-
zole, a specific inhibitor of CKII, reversed the transcriptional activity of
P53, suggesting that CKII mediates TGF-B1-induced apoptosis by
regulating the phosphorylation state and the DNA binding affinity of
p33. Inhibitors of MAPKSs, SB203580 and PD98059, failed to reverse
the TGF-B1-associated p53 activation and subsequent apoptosis, sug-
gesting that the TGF-p1 mechanism is independent of the MAPKs.
Bcl-2 ELISA and Caspase-9 assay were used to correlate TGF-B1-
mediated apoptosis and increased levels of Bcl-2 and caspase-
9 activity. We conclude that TGF-B1 induces apoptosis by activating
CKII, which leads to site-specific phosphorylation of p53 and its
binding to DNA.
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INVOLVEMENT OF I1.-1 SYSTEM IN APOPTOSIS
OF MURINE HIPPOCAMPAL GRANULE NEURONS
INDUCED BY TRIMETHYLTIN INJECTION

A. Fiedorowicz, I. Figiel, M. Zaremba, R. Schliebs, B. Oderfeld-
Nowak, ! Nencki Institute of Experimental Biology, 2Paul Flechsig
Institute for Brain Research, ! Warsaw, Poland, 2 Leipzig, Germany

The dentate gyrus granule neurons of the hippocampus are well recog-
nized as relatively resistant to injury induced by pathogenic stimuli. In
our studies we applied the rare model of selective degeneration of
murine hippocampal granule celis, caused by trimethyltin (TMT) ad-
ministration in dose 2.5 mg/kg b.w.. Granule cell death bore the apop-
totic features: chromatin condensation, oligonucleosomal DNA frag-
mentation and caspase-3 activation, evident as early as 1day after
intoxication. Using RPA method we found the increase of interleukin-
1beta (IL-1beta) and IL-1 receptor antagonist (IL-1ra) mRNA in the
hippocampus 3 days after treatment, confirmed on the protein level
using Western blot method. Immunocytochemical studies showed that
the cellular source of both cytokines was ameboid microglia, activated
in the region of degeneration. However, the distribution of IL-1beta and
IL.- Ira was distinct within the granule layer. Whereas IL-1beta-positive
cells were mainly localized in the crest of dentate gyrus, where the
highest number of apoptotic neurons appeared, IL-1ra-positive micro-
glia was practically restricted to the remaining dentate regions. Tempo-
ral and spatial relation between apoptosis and expression of IL-1 family
proteins suggests the active involvement of IL-1beta in neuronal apop-
tosis, whereas IL-1ra could be engaged in protection of spared granule
cells.
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TUMOR NECROSIS FACTOR RECEPTOR-ASSOCIATED
FACTOR (TRAF) 2 AND TRAF5 ARE ESSENTIAL
FOR IL-15 RECEPTOR ALPHA-MEDIATED SIGNALING

Vadim Budagian, Elena Bulanova, Zane Orinska, Thomas Pohl, and
Silvia Bulfone Paus, Research Center Borstel, Parkallee 22,
D-23845 Borstel, Germany

The a chain of the IL-15R (IL-15Ra) serves as the specific, high affinity
receptor for IL-15, a pleiotropic cytokine with many IL-2-overlapping
activities and a potent anti-apoptotic function. We analyzed the involve-
ment of TRAF adapter proteins in the signaling pathways downstream
of murine IL-15Ra using co-transfection and immunoprecipitation
experiments. Of the six known TRAF family members, TRAF2 and
TRAFS associate and efficiently compete for binding to the IL-15Ra
chain. Like most other TRAF-interacting receptors, overexpression of
IL-15Ra activates the transcription factor NF-xB. Co-overexpression
of IL-15Ra with TRAF2 and, to a lesser extent, with TRAFS results in
synergistic activation of NF-kB. The introduction of a dominant nega-
tive mutant of TRAF2 suppresses NF-xB activity in a dose-dependent
manner, suggesting a potentially more important role for TRAF2 in the
post-teceptor signaling. Mutational analysis reveals that substitution of
first (E240), second (E242) or both glutamic residues to threonine in the
putative TRAF-binding Z*VEVET?*3 motif of the IL-15 receptor alpha
intracellular tail fully abrogates binding of TRAFs as well as NF-xB
activation. Furthermore, such mutations inhibit the IL-15 ability to
support the survival of IL-15Ra-transfected BA/F3 cells clones. These
results indicate that TRAF2 and TRAFS5 bind to the IL-15Ra via a
highly conserved consensus motif and may mediate the diverse biologi-
cal effects of IL-15, including its anti-apoptotic properties.




Eur. Cytokine Netw., Vol. 14, Suppl., Sept. 2003

39

TAURINE ATTENUATES CD3/IL-2-INDUCED APOPTOSIS
VIA MODULATION OF FASL EXPRESSION IN A MODEL
OF T-CELL AICD

S.G. Maher, C.M. Condron, D.J. Bouchier-Hayes & D.M. Toomey,
Department of Surgery, Royal College of Surgeons in Ireland, Dublin,
Ireland

The use of [L-2 in immunotherapy of cancer is impeded by the induc-
tion of lymphopenia. Physiologically, IL-2 plays a pivotal role in the
maintenance of immune homeostasis through induction of T-cell
Activation-Induced Cell Death (AICD). In light of its role in AICD we
suggest that AICD is the mechanism underlying the loss of T-cells
during IL-2 therapy. We have previously increased the therapeutic index
of IL-2 through combination with the amino acid taurine, and report
here that taurine attenuates AICD in both Jurkat cells and peripheral
blood CD4™ T-cells (PBLs).

Tcells (Jurkat & PBLs) were stimulated with anti-CD3 mAb and IL-2.
Some groups were preloaded with taurine. FasL, IL-2R and apoptosis
were measured by flow cytometry. FasL mRNA was assessed via
mRNA ELISA.

Stimulation of Jurkat and PBLs with CD3/IL-2 induced apoptosis,
mediated in part by FasL. Taurine significantly reduced apoptosis
through modulation of FasL protein and mRNA expression.

Taurine attenuates CD3/IL-2-induced T-cell AICD through a FasL-
dependent mechanism. Induction of AICD may underlie the lymphope-
nia induced during IL-2 therapy, and our results indicate that taurine
may be of benefit in this context.
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ELEVATED MATRIX METALLOPROTEINASE-9
IN PATIENTS WITH SYSTEMIC SCLEROSIS

‘Wan-Uk Kim*, Chul-Soo Cho, Division of Rheumatology, Department
of Internal Medicine, St. Vincent Hospital*, St. Mary’s Hospital,
Catholic Research Institutes of Medical Sciences, School of Medicine,
The Catholic University of Korea, Seoul, Korea

Objective: To determine the expression of matrix metalloproteinase 9
(MMP-9) and its clinical significance in systemic sclerosis (SSc).
Methods: The levels of MMP-9 and tissue inhibitor of metalloprotein-
ase (TIMP)-1 were measured in sera and culture supernatants of dermal
fibroblasts from SSc patients by an enzyme linked immunosorbent
assay (ELISA) and/or gel zymography. Serum TGF-f levels as well as
clinical and laboratory findings of SSc patients were investigated at the
time of sampling.

Results: The patients (n = 42) with SSc had higher levels of MMP-9,
TIMP-1, and the ratio of MMP-9 over TIMP-1 in sera than healthy
controls (n = 32). The MMP-9 levels were significantly higher in the
diffuse type (n = 23) than the limited type of SSc (n = 19). The serum
concentrations of MMP-9 correlated well with the degree of skin in-
volvement, as determined by Rodnan score, and serum TGF-$ levels. In
particular, dermal fibroblasts from SSc patients produced a higher
quantity of MMP-9 compared to those from healthy controls when they
were stimulated with IL-1B, TNF-a, and TGF-f. Such an increase in
MMP-9 production was partially blocked by the treatment with cy-
closporin A.

Conclusion: The serum MMP-9 levels were elevated in SSc patients
and correlated well with skin scores. The increased MMP-9 levels may
be explained by the overproduction from dermal fibroblasts of SSc.
These data suggest that the enhanced production of MMP-9 may con-
tribute to fibrogenic remodeling during the progression of skin sclerosis
in SSc.
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ANTI-OXIDANTS DOWN-REGULATE THE EXPRESSION
OF PROINFLAMMATORY CYTOKINES IN RAT
AUTOIMMUNE DIABETES

Stosic-Grujicic S , Miljkovic D.J.!, Cvetkovic ! Ma.ks:movu:—Ivamc D.!,
Trajkovic V%, !'Institute for biological research and *Institute of
microbiology and immunology, School of medxcme, Belgrade University,
Belgrade, Serbia and Montenegro

Type 1 diabetes (T1D) is a disease that results from autoimmune destruc-
tion of the insulin-producing pancreatic B-cells. The production of proin-
flammatory cytokines, followed by release of reactive oxygen and nitrogen
intermediates, represents a key event in the autoimmune islet damage.
Anti-oxidants are powerful inhibitors of NF-xB, which has an important
role in T cell activation and production of various proinflammatory media-
tors. We therefore tested the possible therapeutic value of two anti-oxidants,
butylated hydroxyanisole (BHA) and pyrrolidine dithiocarbamate (PDTC),
in the animal model of diabetes induced in susceptible DA rats by multiple
low doses of streptozotocin (MLD-SZ, 20 mg/kg/day for 5 days). Admin-
istration of either BHA, or PDTC (50 mg/kg/day for 7 days), after finishing
MLD-SZ injections, attenuated both the development of hyperglycemia
and insulitis. Ex vivo analysis revealed that BHA treatment reduced the
proliferation of autoreactive lymphocytes and down-regulated their adhe-
sion to endothelium. In addition, BHA markedly attenuated the production
of proinflammatory cytokines IL-1f and TNF-a by both islets of pancreas
and peritoneal macrophages. In parallel, macrophage release of cytotoxic
oxygen and nitrogen intermediates O, and NO, respectively, was signifi-
cantly inhibited. Finally, BHA treatment reduced intrapancreatic expres-
sion of inducible NO synthase and consequent production of NO by
pancreatic islets. Together, these data indicate that antioxidants might be a
feasible therapeutic tools to interfere with development of autoimmune
diabetes at multiple levels, including lymphocyte proliferation and adhe-
sion, as well as the production of proinflammatory and cytotoxic medjators.
Thus, antioxidant treatment may not only impede the effectory mechanisms
that cause B-cell death, but could also interfere with the development of
autoreactive T cells and macrophage proinflammatory activity in diabetes.
Supported by grants 1664 and 2020 from the Ministry of Science, Technol-
ogy and Development, Republic of Serbia.
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TGFp1 PREVENTS AUTOIMMUNE RESPONSE BY
MAINTAINING [Ca**]i HOMEOSTASIS IN T CELLS

Tom Doetschman’, George Babcock?, Ilona Ormsby’, Moying Yin?,
Rami Bommireddy', Departments of 'Molecular Genetics and
2Surgery, University of Cincinnati College of Medicine, Cincinnati,
OH 45267, USA

Transforming growth factor betal (TGFpB1) is a polypeptide growth
modulatory and differentiation factor involved in many biological pro-
cesses including immune homeostasis and self-tolerance. Tgfb/ knock-
out mice die at weaning age from a multifocal autoimmune disorder.
Elimination of T cells but not B cells eliminates the autoimmunity.
Immature Tgfbl”~ thymic T cells are hyper-responsive to mitogenic
stimulation, whereas mature splenic T cells are hypo-responsive. Im-
mature DP and SP thymocytes exhibit elevated [CaZ*}i levels. In re-
sponse to anti-CD3, Ca®* flux is increased in TgfbI"* CD4* SP thy-
mocytes, but not affected in Tgfb™ DP cells. Mature Tgfb1”" splenic T
cells are already activated in vivo as evidenced by elevated basal [Ca*]i
levels, reduced Ca®* flux upon stimulation, decreased CD3 expression,
increased LFA-1 expression, and increased cell size. Our data demon-
strate that the hypo-responsiveness of Tgfbl”" splenocytes is due to
prior activation of T cells resulting from deregulated [Ca*]i levels.
These findings suggest that TGFB1 functions to inhibit aberrant T cell
expansion and autoimmunity by maintaining [Ca®*li levels low enough
to prevent a mitogenic response in the absence of optimal stimulation.
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TREATING RHEUMATOID ARTHRITIS WITH
ANTI-INTERFERON-y AND ANTI-TUMOR NECROSIS
FACTOR -a IN A RANDOMIZED, CONTROLLED TRIAL

G. Lukina, Y. Sigidin, O. Pushkova, E. Mach, B. Skurkovich*,
S. Skurkovich**, Institute of Rheumatology, Moscow, Russia, *Brown
Medical School, Providence RI, USA, ** Advanced Biotherapy,
Rockville, MD USA

Objective: To assess the potential of anti-IFN-y and anti-TNF-a in
treating RA in a randomized, double-blind, placebo-controlled trial.
Methods: 55 RA patients (pts) who failed previous treatment with at
least one DMARD were randomly assigned to receive IM injections of
anti-TFN-y (20 pts), anti-TNF-a (20 pts) or placebo (15 pts). Primary
outcome measures were ACR 20%, 50%, and 70% response criteria.
Results: By day 28 both anti-IFN-y and anti-TNF-a groups showed
sustained significant improvement in all clinical measures. Ultrasound
analysis showed that only anti-IFN-vy exerted significant reduction of
the thickness of the inflamed synovial membrane. ACR maximal re-
sponse rate was significantly greater in pts treated with anti-IFN-y. By
day 28 no pt in the anti-TNF-q group maintained the 70% improvement
achieved previously, whereas the number of ACR 70% responders in the
anti-IFN-y group doubled by this time in comparison with results on
day 7 and amounted to 6 of the 17 pts completing the trial. Lupus-like
syndrome, Quincke’s edema, laryngitis and stomatitis occurred only in
the anti-TNF-a recipients (1 pt each).

Conclusion: This double-blind study confirms the beneficial effects of
anti-IFN-v in treating acute RA. The degree of improvement in pts
treated with anti-IFN-y was comparable to that in pts receiving anti-
TNF-o and in some aspects was superior to it.
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BLOCKADE OF THE INFLAMMATORY CYTOKINE,
INTERLEUKIN 21, REDUCES CLINICAL DISEASE
IN ANIMAL MODELS OF ARTHRITIS

Matthew Whitters, JoAnn Witek, Leslie Lowe, Mayra Senices, Elaine
Chin, Jim Calvetti, Tony Wong, Andre-Jean Lambert, Barbara Sibley,
Yelena Leathurby, Leo Albert, Jim Keith, Mary Collins, and Deborah
Young, Wyeth Research, Cambridge, MA USA

Interleukin 21 (IL-21), a cytokine related to IL2 and I.-15, is secreted
by activated T cells and is a powerful immune mediator with inflam-
matory effects. The receptor for IL21 (IL21R) is most homologous to
the IL2RB and IL-4Ra chains, and associates with yc upon ligand
binding. IL.21R is constitutively expressed in B and T lymphocytes, NK
cells, macrophages, and dendritic cells and its expression is upregulated
by IL21. We investigated the role of the .21 pathway in animal models
of Rheumatoid Arthritis (RA). I situ hybridization to paws of DBA/2
mice with Collagen Induced Arthritis revealed elevated expression of
[L21 mRNA in lymphocytes, and elevated expression of IL2IR in
macrophages and synoviocytes in the inflasumatory infiltrates. Admin-
istration of murin~ IL-21 at the time of disease onset resulted in exac-
erbation of clinical signs of CIA. IL21RFc was used to neutralize
endogenous IL21 in the Adjuvant Induced Arthritis model in Lewis rats.
Therapeutic treatment with murine IL-21RFc ameliorated disease in
this model. In human cells, IL21 induced increased expression of
inflammatory cytokines and chemokines in primary synoviocytes from
RA patients with active disease. These data suggest that blockade of the
1121 pathway might be an effective treatment for Rheumatoid Arthritis.
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COMBINED PROTEOME- AND GENOME ANALYSIS
REVEAL GALECTIN-3 AS A CANDIDATE PROTEIN

IN TYPE 1 DIABETES PROTECTING AGAINST THE TOXIC
EFFECT OF CYTOKINES

Allan E. Karlsen!, Zenia M. Larsen’, Thomas Sparme!, Martm R.
Larsen?, Amer Mahmood!, Joachim Stgrling’, Peter Roepstorff Peter
Mose Larsen Stephen Fey®, Ka.rm Nxe]sen Peter Heding’, Jesper
Johannesen’, OleP Knsnansen UllaB. Chnstensen Ingnd Kockum
Holger Luthma.n Jgm Nerup', Flemming Pociot', ! Steno Diabetes
Center, Gentofte, Denmark 2 Institute for Blochen'usuy and Molecular
Biology, University of Southern Denmark, Odense, Denmark; > Center
for Proteome Analysis, University of Southern Denmark, Odense,
Denmark; Depanmem of Molecular Medicine, Karolinska Institutet,
Stockholm, Sweden; * Department of Endocrinology, Lund University,
Malmé, Sweden

Identifying components of the molecular processes involved in complex
traits has proven difficult. Here, we propose a multifaceted approach to
extend our understanding of the pathogenesis of type 1 diabetes mellitus
(T1D) at the molecular level. We combine proteome, transcriptome and
genome apalyses to obtain a global analysis of data from cytokine-
exposed pancreatic islets, transplantation studies and genetic analyses.
The potential of this combined approach is illustrated by investigations of
galectin-3. Analyses of human islets and the rat insulinoma (RIN) B-cell
line demonstrated increased expression of galectin-3 following cytokine
exposure. Functional analyses demonstrated that over expression of
galectin-3 protected B-cells against cytokine induced apoptosis, in part
through inhibition of JNK signaling. Islet-cell galectin-3 expression in
vivo, in a transplantation model of T1D, displayed significantly changed
expression patterns over time. Genetic analysis demonstrated linkage
between T1D and the galectin-3 gene, and several polymorphisms were
identified with evidence of association to T1D.

In conclusion, the data support the view that the combined proteome-
transcriptome-genome approach represents a valuable tool in studies
attempting to identify genes encoding proteins relevant to the pathogen-
esis of complex diseases as T1D. One such protein. galectine-3 represents
anatural, although insufficient protective mechanism in cytokine exposed

B-cells.
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EVIDENCE FOR REGULATION OF IFNy EXPRESSION
BY TNFR1 SIGNALLING IN EAE

Rachel D. Wheeler, Lyne Bourbonniere, Simone P. Zehntrer, Trevor
Owens, Montreal Neurological Institute, Montreal, Canada

TNF plays a complex role in multiple sclerosis and its animal model,
experimental autoimmune encephalomyelitis (EAE). We examined cy-
tokine expression levels in mice deficient in the type 1 TNF receptor
(TNFR1KO). TNFR1KO mice are resistant to MOG;;_ss-induced EAE,
developing less severe clinical disease with delayed onset compared to
wild-type mice. Despite this milder disease phenotype, higher levels of
IFNy and IL-12p40 mRNA were observed in the spinal cord of
TNFR1KO mice. We hypothesized that the elevated levels of these
pro-inflammatory cytokines was due to TNF-regulated interaction be-
tween encephalitogenic T cells and antigen-presenting cells. In a co-
culture paradigm, stimulation of MOG-reactive T cells by TNFR1KO
macrophages induced higher levels of IFNy mRNA expression than
wild-type macrophages, suggesting a role for TNFR1 signalling in
regulation of IFNy expression. However, there were no intrinsic differ-
ences between wild-type and TNFR1-deficient T cells or macrophages,
as shown by equivalent responses to anti-CD3 or anti-CD40 stimula-
tion, respectively. These data suggest that the interaction of TNFR1KO
macrophages with T cells results in higher IFNy expression, perhaps
through greater release of IFNy-inducing cytokines, such as IL-12,
IL-18 and IL-23.
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TRANSCRIPTIONAL PROFILING OF MURINE COLLAGEN
INDUCED ARTHRITIS

Jeffrey L. Feldman, Christine Resmini, Kathleen Shields, Congmei
Zeng, Rebecca Rancourt, Saeid Rezvankhah, Brian M. Clancy, Debra
D. Pittman, Wyeth Research, Cambridge, MA 02140, USA

Rheumatoid arthritis (RA) is 2 complex autoimmune disorder, mani-
fested by inflammation, angiogenesis, hyperplasia, and tissue matrix
erosion. Murine collagen induced arthritis (CIA) is a commonly ac-
cepted model for the study of RA. Affymetrix Gene Chip™ technology
was used to profile changes in gene expression that occur in the paws of
mice with CIA. Individual paws were scored for disease on a scale of
0-4, where 0 is no disease, and 4 is maximal edema and inflammation.
The number of increasing genes as well as relative levels of expression
correlated with paw score, from a low of 23 genes at score 1 to
461 genes at score 4. Most genes, such as CD14, only show up in scores
3 and 4. Genes associated with inflammation such as: [1-1B8, Csfir
(colony stimlulating factor 1 receptor), Csf3r (colony stimlulating fac-
tor 3 receptor), CD14, S100A9 were observed. Angiogenic genes:
Vcaml (vascular cell adhesion molecule 1), angiopoietin-related, and
thymosin beta 10 were increased. Genes associated with mitogenesis,
Hck (hemopoietic cell kinase). Genes associated with matrix degrada-
tion: MMP3 (matrix metalloproteinase 3), MMP9, MMP13, and Cathe-
psin K. Data from these experiments may be used to identify genes that
are associated with the pathogenesis of theumatoid arthritis.
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INFLUENCE OF PRO-INFLAMMATORY CYTOKINES
ON THE ADHESION OF HUMAN PANCREAS CARCINOMA
CELLS TO MICROVASCULAR ENDOTHELIUM

M. ten Kate, P.V. van Koetsveld, L.J. Hofland, J. Jeekel, C.HJ. van
Eijck, Erasmus Medical Center, Rotterdam/The Netherlands

Introduction: Surgical trauma provokes an inflammatory response
with secretion of cytokines. We hypothesise that pro-inflammatory
cytokines play a crucial role in enhanced tumour cell adhesion in the
lung after surgical trauma by upregulating adhesion molecules on
microvascular endothelium.

Methods: In a reproducible in vitro human tumour cell adhesion model
the adhesion of 3 pancreas carcinoma cell lines (Panc-1, Miapaca and
Bxpc-3) to monolayers of human microvascular vein endothelial cells
of the lung (HMVEC-L) was assessed. To study the influence of
cytokines, monolayers of HMVEC-L were pre-incubated with IL-18,
TNF-a and IL-6 for varying times and with varying concentrations.
Enzyme immune assay (EIA) was performed to assess adhesion mol-
ecule upregulation on HMVEC-L.

Results: Basal adhesion is 17% for Panc-1, 6% for Miapaca and 33%
for Bxpc-3. Stimulation with IL-18 and TNF-¢, but not with IL-6
significantly enhances the adhesion of the 3 tumour cell lines
(p < 0,01), which is time- and concentration dependent. Maximal adhe-
sion occurs after 12 hours preincubation. ELA shows increased expres-
sion of E-Selectin, ICAM-1 and VCAM-1 on HMVEC-L after stimu-
lation with IL~1§ and TNF-a, but not with IL-6. This enhancement is
time- and concentration dependent and correlates with the enhancement
in tumour cell adhesion.

Conclusion: IL-1 and TNF-a, but not IL-6 are able to increase tumour
cell adhesion to HMVEC-L and therefore it is possible that these
cytokines are responsible for enhanced tumour take after surgical
trauma. Because the time dependency, the increased adhesion is likely
to be due to upregulation of adhesion molecules. Insight in the mecha-
nisms of enhanced tumour take after surgical trauma may lead to the
development of strategies to prevent post-surgical metastases.
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PLASMACYTOID DENDRITIC CELLS FROM HUMAN
LYMPH NODES INNATELY PRODUCE IL-12 AND IL-10,
BUT IN ADVANCED BREAST CANCER SHOW

AN INCREASED IL-10:I1.-12 PRODUCTION RATIO

Karina Cox, SABITA Islam, Hemant Singhal, Michael Burke and
Stella C Knight, Antigen Presentation Research Group, Faculty of
Medicine, Imperial College London. Department of Breast and
Endocrine Surgery, Northwick Park Hospital. London, UK

Plasmacytoid dendritic cells constitute a distinct subset of dendritic
cells (DC) found in peripheral Iymph nodes, but little is known about
their function in tumour immunity. Cell suspensions were prepared
from tumour draining lymph nodes (n =7) and control lymph nodes
(n =3) of women undergoing surgical resection for primary breast
cancer and elective surgery for benign conditions respectively. Using
four-colour flow cytometry, DC subsets were identified from their
phenotypes. The proportions and numbers of cells innately producing
11.-10 and IL-12 were also measured from intracellular accumulation of
cytokine after blocking with monensin. All flow cytometry data was
collected without compensation and compensated off-line using the
Winlist algorithm (Verity software). This package also provided the
subtraction programme to calculate percentage positive cells and inten-
sity of staining. Plasmacytoid DC from control lymph nodes and those
from patients with a good prognosis (n = 4) produced relatively more
IL-12 than IL-10. Conversely, patients with a poor prognosis (n = 3)
preferentially produced IL-10. The significance of IL-10: IL-12 ratios
between patient prognostic groups in this preliminary study was
p = 0.03, Mann-Whitney U. Thus, plasmacytoid DC can produce IL-10
and IL-12 and we speculate that a shift towards IL-10 production may
promote tumour tolerance in draining lymph nodes.
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TNF INDUCTION AND NF-kB A.CTIVATION
BY THE ANTICANCER AGENT DMXAA

Lai-Ming Ching, Steve Wang, Bruce Baguley, Auckland Cancer
Society Research Centre, Auckland, New Zealand

Our investigations into TNF-inducers for cancer therapy has led to the
clinical evaluation of DMXAA, a low molecular weight synthetic agent
capable of eliciting sustained TNF synthesis within the tumor mass.
Since the in vivo action of DMXAA could be clarified by the develop-
ment of an in vitro model, we have investigated TNF induction in
cultured murine splenocytes. DMXAA induced only low amounts of
TNEF, but the addition of a low concentration of lipopolysaccharide
(LPS) that alone did not induce TNEF, led to a synergistic 10 fold
increase in TNF production above that obtained with DMXAA alone.
Deacylated-LPS, phorbol ester or okadaic acid, and lowering the pH of
the culture medium could also provide the ’second signal’. NF-xB was
activated by DMXAA or LPS alone, and cultures treated with the
combination showed increased NF-xB activation over that obtained
with either LPS or DMXAA alone. Parthenolide and salicylate dose-
dependently inhibited NF-kB activation and TNF production. These
studies indicate that optimal TNF production in response to DMXAA
involves a complex interaction between perhaps different cell types and
signalling pathways that converge on NF-«kB activation. In vivo, this
may be provided by the tumour microenvironment leading to selective
induction of TNF in the tumor tissue.
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INNATE IMMUNE RESPONSE IN IBD-ASSOCIATED
MOUSE COLON CANCER MEDIATED BY TGFp1

Tomn Doetschman' Ilona Ormsby! Greg Boivin? Bruce Aronow®
Mohamad Azhar' Yong-Jin Kiml, U. of Cincinnati, Depts. of
! Molecular Genetics, Pathology & 3Pediatrics, Cincinnati, OH,
45267 USA

Tefbl*'*, Tgfbl*'- and Tgfbl”" mice on a Rag2™” background develop
cecumn and colon hyperplasia that is associated with a submucosal granu-
locytic inflammation. By 3 months of age mucinous carcinoma develops
in all Tgfbl”~ Rag2™ mice, but rarely do the hyperplastic lesions transi-
tion to adenoma or carcinoma in TgfbI*™* Rag2™ or Tgfbl*" RagZ"
mice. Consequently, the tumor suppressor role of TGFB1 occurs early in
the development of mucinous colon cancer. Hence, this model provides
us the opportunity to determine “susceptibility” factors for early stages of
progression in colon cancer. Previous studies demonstrated that TGFB1
suppresses susceptibility through maintenance of epithelial tissue orga-
nization during inflammatory stress, and that the inflammatory stress may
be caused, in part, by Helicobacter hepaticus. We hypothesized that the
innate immune response to enteric pathogens and the subsequent re-
sponse of the intestinal mucosa to protect against the potential pathogens
are different between lesions from animals that are “susceptible” to
progression to colon tumors (Tgfbl”" Rag2™), and “nonsusceptible”
lesions (Tgfbl™* Rag2™). To test this hypothesis we have used expres-
sion profiling to cluster genes involved in innate immune response and
mucosal protection that are differentially expressed in the susceptible vs.
nobsusceptible hyperplastic lesions. As expected, we have found that in
the susceptible lesions there is an enhanced innate immune response.
However, even though the normal response to enhanced innate immune
activity is to elevate mucosal protection through mucin production, mucin
production was actually depressed in the susceptible lesions. Conse-
quently, in the susceptible lesions the response to enteric pathogens
leaves the intestinal mucosa less protected against potential pathogens.
Further expression profiling suggests that this in turn results in a dysregu-
lation of mucosal tissue integrity similar to what is found in human colon
cancer. This work was supported in part by the Mouse Models for Human
Cancer Consortium, NIH.
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THE REGULATION OF‘A CXCL10-CXCR3 AXIS
IN NEUROBLASTOMA CELLS

L. Goldberg-Bittman, O. Sagi-Assif, T. Meshel, 1. Nevo, L. P. Witz and
A. Ben-Baruch. Dept. Cell Research and Immunology, George S. Wise
Faculty of Life Sciences, Tel-Aviv University, Tel-Aviv 69978, Israel

It was suggested in our previous study on neuroblastoma cells that
CXCL12 (SDF-1) potentiates the metastatic process of neuroblastoma
cells. The present study identifies CXCL10 (IP-10) as a chemokine that
may limit the growth of neuroblastoma cells. The expression of the
CXCL10 receptor, CXCR3, was shown to be a general characteristic of
neuroblastoma cells. In CXCR3-expressing neuroblastoma cell lines,
the exposure to CXCL10 and CXCL11 (I-TAC) resulted in Erk phos-
phorylation in a G,;-dependent manner. CXCL10 inhibited the growth
of the NUB6 and SK-NMC neuroblastoma cells. Both NUB6 and
SK-NMC neuroblastoma cells migrated in response to bone-marrow
derived conditioned medium, but not to CXCL10. Under stress condi-
tions implemented by serum starvation, the membranous expression of
CXCR3 was up-regulated on both the NUB6 and SK-NMC cells.
Although serum starvation was accompanied by elevated CXCR3 ex-
pression, NUB6 and SK-NMCYcells did not migrate to CXCL10.
Similarly, serum starvations resulted in impairment of migratory re-
sponses to bone marrow-derived conditioned medium. Altogether,
these results indicate that an IP-10-CXCR3 axis exists in neuroblas-
toma cells, and suggest that CXCL10 may counteract the activity of
tumor-promoting factors, and limit tumor cell growth.
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TNF-o ENHANCES THE TUMOUR CELL SENSITIVITY TO
THE CYTOTOXIC AND APOPTOSIS-INDUCING ACTION
OF ANTITUMOUR DRUGS

Antonina I Chertkova, Elena G. Slavina, Sergey L. Gutorov, Anna
A.Burkova, Zaira. Kadagidze, Russian Cancer Research Center,
RAMS, Moscow, Russia

Recently we have demonstrated that in patients with renal carcinoma,
therapeutic activity of rHulFNa2 is independent from its immuno-
modulating activity. In vitro, IFNa significantly increases cytotoxic and
apoptosis-inducing effect of Doxorubicin and 5-FU in tumor cells
overexpressing exogenous Bcl2, and this increasing was much moore
strong than in control cells. Our new data on T-cell immunity, NK cells
activity and concentration of IgG, A and M in the serum of cancer
patients treated with TNF-a suggest no significant immunomodulating
activity of TNFa, although several patients treated with TNFo did
demonstrate some clinical effect. In vitro studies revealed that ITNFo
(alnorin) used in 1-100 IU/ml concentration range increases suscepti-
bility of 1929 and HeLa cells to cytotoxic and apoptosis-inducing
activity of Doxorubicin (0.1-1.0 mcg/ml). In 1929 cells, ID50 dose of
Doxorubicin administrated in combination with 100, 10 or 1 IU/ml of
TNFua decreased 10.4, 6.8 and 8.5 fold, respectively. 1929 cells treated
with the same concentrations of TNFa alone did not undergo necrosis or
apoptosis. On the other hand, TNFa dramatically increased cytotoxicity
and apoptosis caused by Doxorubicin both in control and Bcl2-
overexpressing HeLa cells. Our data suggests that unlike INFa, TNFao
increases susceptibility of tumor cells to Doxorubicin via
Bcl2-independent mechanism.
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NOTCH2 INHIBITS ACTIVATION INDUCED CELL DEATH
IN B-CELLS

R. Hubmann, M. Duechler, M. Shehata, M. Hilgarth, A. Hoelbl, and
J.D. Schwarzmeier. L. Boltzmann-Institute for Cytokine Research and
Dept. of Internal Medicine I, Div. Hematology, University of Vienna
Medical School. Waehringer Guertel 18-20; A-1090 Vienna, Austria.

We have recently shown that deregulation of Notch2 signaling is
involved in the overexpression of CD23a in B-CLL cells and might be
also implicated in their malfunction of apoptosis. Since it has been
demonstrated that Notch1 inhibits activation induced cell death (AICD)
in T-cells, we investigated the possible effect of Notch2 on this apop-
totic mechanism in B-cell lines.

A retroviral vector coding for Notch2IC was constructed in order to
transfect the CD23 negative B-cell line BL41. The BL41/N2IC cells
expressed CD23a, thereby confirming the functionallity of our
Notch2IC construct. To test, whether Notch2 has an impact on AICD,
the BL41/N2IC cells and the parental cell line BL41 were then treated
with B-cell receptor (BCR) stimulating antibodies. While BL41 cells
rapidly underwent apoptosis, the Notch2 transduced cells were signifi-
cant less sensitive to AICD. Since AICD depends on the de novo
synthesis of NAK1, the BL41 and BL41/N2IC cells were anatyzed for
the expression of this gene. By RT-PCR analysis, NAK1 was found tobe
induced upon BCR stimulation.

In conclusion, our data indicate, that Notch?2 is involved in the modu-
lation of AICD in B-cells. This finding might also be relevant to the
pathophysiology of B-CLL lymphocytes and may partly explain the
mechanisms responsible for their resistance to apoptosis.
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IDENTIFICATION OF NOVEL HUMAN MEMBERS
OF THE DUB DEUBIQUITINATING ENZYMES

Michael McGrattan, James Burrows and James A. Johnston. Queen’s
University, Belfast, Belfast/UK

The DUB family of deubiquitinating enzymes are haematopceitic spe-
cific cytokine inducible immediate early genes. Three members of this
family have been identified; DUB-1, DUB-2 and DUB-2A. These genes
have been mapped to mouse chromosome 7 and represent members of
a deubiquitinating enzymes family that have resulted from a series of
tandem duplication events.

We have previously shown DUB-2 is expressed in HTLV-1 transformed
T-cells that show constitutive activation of the IL-2 JAK/STAT path-
way. DUB-2 expression in Ba/F3 cells prolongs IL-2 induced STATS5
phosphorylation and inhibits apoptosis induced by cytokine with-
drawal.

In this study we set out to identify human members of this family by
interrogating human sequence databases using the murine DUB-
2 cDNA sequence. A number of open reading frames (ORFs) were
identified which showed significant homology to DUB-2. It appears
that these ORFs have also resulted from a series of tandem duplication
events

Expression of these ORFs was examined by multiple tissue Northern
blot. Two transcripts of approximately 1.6 and 1.7 Kb were expressed in
a tissue specific manner. Expression of the 1.6 Kb transcript was ob-
served in a panel of tumour cell lines.

This data suggests that expression of these human ORFs is contributing
to the development of a number of human tumour types.
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THE N-TERMINAL PRb-DOMAIN OF IL-10 COOPERATES
WITH H-RAS TO ENHANCE TUMOR GROWTH
IN THE TWO-STAGE SKIN CARCINOGENESIS MODEL

Jo-Ellen Murphy, Benjamin E. Rich, Thomas S. Kupper. Harvard Skin Disease
Research Center; Department of Dermatology, BOSTON, MA 02115 USA

IL-l¢ is stored in abundance in skin keratinocytes as an active 31 kDa
precursor. Cleavage produces the pro-inflammatory 17 kDa C-terminal do-
main and a 16 kDa N-terminal pro-domain of unknown physiological func-
tion. The pro-domain is known to contain a nuclear localization signal and has
been reported to transform fibroblastic cells in vitro. To examine its in vivo
function jn skin, a stop codon was introduced into human IL-1a to generate a
truncated N-terminal pro-domain polypeptide. Expression of the human pro-
domain fused to gfp appropriately localized to the nucleus in human as well as
mouse keratinocytes in culture. The truncated human protein was linked to the
keratin 14 promoter to generate transgenic mice expressing the pro-domain in
the basal layer of the epidermis. In two K14/pro transgenic lines, ProA and
ProB, the skin was histologically similar to control littermates suggesting that
transgene expression did not disrupt normal skin development or induce
inflammation. To test the oncogenic potential of the pro-domain in cutaneous
epithelial cells, the classical two-stage skin carcinogenesis protocol was ap-
plied using the mutagen DMBA for initiation and the phorbol ester TPA for
promotion. In the ProB line, which expresses the transgene at a lower level, a
significantly higher average papilloma burden was observed early in promo-
tion (week 16; p < 0.05) suggesting that transgene expression enhanced the
outgrowth of initiated cells. For the higher expressing ProA line, papilloma
formation initially paralleled that of the FVB littermates but the benign tumor
burden peaked 9 weeks earlier than that of the controls. This premature peak
was followed by a precipitous decline in papilloma burden that coincided with
the early conversion of papillomas to carcinomas in the ProA mice. The
observed decrease in carcinoma latency (6 weeks; p = 0.02), a 2.5 fold higher
conversion frequency at 30 weeks post-initiation, and an increase in carcinoma
size (p = 0.03) suggest that the pro-domain can act to enhance the transition of
a benign papilloma to a malignant tumor in this model of squamous cell
tumorigenesis. We conclude that the N-terminal pro-domain of IL-1a can
cooperate with mutated H-ras to promote the outgrowth of initiated epithelial
cells. A thorough understanding of the determining factors and pathways
regulating the contribution of pro-IL-1a to turnor growth may provide a target
for cutaneous tumor intervention.
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EVALUATION OF THE EFFECTIVITY OF LYMPHOMA
EL-4 CONTAMINATED BONE MARROW PURGING
USING IL-2 INDUCED KILLER CELLS IN C57BL/6 MICE

Myslitski V.E!, Tbragimova G.A.!, Mitskevich PB.2, ! Laboratory of
Immunodiagnostics & Immunotherapy, Research, Institute of
Hematology and Blood Transfusion; 2Bone Marrow Transplant
Center, Hospital No 9, Minsk, Belarus

The purging of the autograft improves an efficacy of autologous bone
marrow transplantation in leukemia and lymphoma. It was shown that
stimulation of splenocytes with poor concentration of IL-2 and synge-
neic lymphoma cells (SLC) turns splenocytes into killer cells (KC) with
specific activity against SLC. We supposed that such KC could be
effective in bone marrow purging. KC were generated by stimulation of
C57BI/6 mouse splenocytes with 100 IU/ml human lymphocyte IL-2
and irradiated SLC as stimulator. KC were washed and incubated
during 6 hours with: 1) syngeneic EL-4 lymphoma contaminated bone
marrow cells (SLCBMC); 2) intact bone marrow cells (BMC). KC/SL.C
ratio was 100/1. SLC cells were checked for proliferation capacity in
vitro and in vivo. Lethal irradiated C57B/6 mice were inoculated i.v.
with KC + BMC or KC + SLCBMC mixtures (1-2x10”6 bone marrow
cells per mouse). From 80 to 100% of mice inoculated with
KC + SLCBMC survived on day 35. 100% of mice died within 16-
21 days after inoculating: SLCBMC alone or SLCBMC treated with
intact syngeneic splenocytes. The results of the present study indicate
that purging of bone marrow with syngeneic KC are highly effective in
removal of contaminated SLC.
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ENDOTHELIAL MONOCYTE-ACTIVATING
POLYPEPTIDE-II (EMAP-II) INDUCES APOPTOSIS
IN LYMPHOCYTES

J.C. Murray, P. Symonds, M. Huggins*, A. Tiga, K. Rice, Y.M. Heng,
W. Ward, I. Todd* and A. Robbins*, Divisions of Clinical Oncology
and *Immunology, School of Clinical Laboratory Sciences, University
of Nottingham, Nottingham, United Kingdom

The novel pro-inflammatory cytokine EMAP-II (endothelial monocyte-
activating polypeptide II), first found in tumnour cell supernatants, is
closely related or identical to the p43 auxiliary component of the
multisynthase complex, which is involved in protein synthesis. In vitro,
EMAP-HI induces procoagulant activity on the surface of endothelial
cells, increased expression of E-and P-selectins and TNF receptor-1,
and is chemotactic for monocytes and neutrophils. The role of EMAP-II
in tumours is not understood. We hypothesized that EMAP-II regulates
activity of immune effector cells within neoplastic tissues, and investi-
gated its effects on lymphocytes. EMAP-II caused a dose-dependent
inhibition of proliferation, and apoptosis, in mitogen-activated PBMC
and in Jurkat T-cells. Co-culture with HT29 or DLD-1 colorectal ad-
enocarcinoma cells, or media conditioned by these cells, induced apo-
ptosis in Jurkat cells, which could be partially reversed by addition of
polyclonal antibodies against EMAP-II. EMAP-induced apoptosis,
measured by annexin-V binding, was accompanied by caspase 8 acti-
vation. Our data suggest that EMAP-II released by, or expressed on the
cell surface of tumour cells may be cytotoxic to lymphocytes, perhaps
via a death receptor mechanism, and constitutes a component of a novel
immunosuppressive pathway in solid tumors.

This work is supported by the Cancer Research UK
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CCL5 AND CCL2 in BREAST CANCER PROGRESSION:
ACTIVITY AND REGULATION BY INTRINSIC AND
MICROENVIRONMENTAL FACTORS

E. Neumark’, E. Azenshtein’, S. Shina', N. Wigler?, S. Chaitchik>,
O. Sagi-Assif, I. Keydar’, L. P. Witz! and A. Ben-Baruch'. * Dept. of
Cell Research and Immunology, George S. Wise Faculty of Life
Sciences, Tel-Aviv University, Tel-Aviv; 2Institute of Oncology,
Tel-Aviv Sourasky .Medical Center, Tel-Aviv; ®Department of
Oncology, Sackler Faculty of Medicine, Tel-Aviv University, Tel-Aviv.

Advanced breast carcinoma is highly correlated with elevated levels of
CCL5 (RANTES) and CCL2 (MCP-1), supporting the malignant pro-
cess by inducing the infiltration of monocytes to breast turnors. Qur
results suggest that the two chemokines mediate a pro-malignant inter-
play between the tumor cells and tumor-associated macrophages
(TAM). CCLS and CCL2 promote the expression of pro-malignant
properties in monocytic cells (increased MMP and TNFa expression),
while monocytic cell-derived products elevate the expression of tumor-
supporting functions by the tumor cells (increased MMP and
CCLS/CCL2 secretion). Using mammary adenocarcinoma cells differ-
ing in their malignancy phenotype, we demonstrated the concordant
high expression of CCL2, IL-6 and MMP in highly tumorigenic mam-
mary adenocarcinoma cells. By taking the clonal approach, we demon-
strated that the three pro-malignancy factors are not co-regulated by a
common intrinsic tumor-derived factor. Rather, TNFa, a TAM-derived
pro-malignant microenvironmental factor in breast carcinoma, was
shown to be a “master regulator” of CCL2, IL-6 and MMP expression.
Our findings also demonstrate that the mammary tumor cell population
is composed of a heterogeneous assortment of clones whose individual
characteristics are averaged in the whole population. Furthermore, a
highly malignant phenotype was shown to be determined, inter-alia, by
a combinatorial effect of several pro- and anti-malignancy factors
secreted by these cells.
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MOLECULAR ADJUVANTS FOR CANCER VACCINES:
FROM BENCH TO BEDSIDE, WITH A STOP IN THE
KENNEL

Miguel-Ange! Perales!, Philip J. Bergman?, Alan N. Houghton', Jedd
D. Wolchok!. "Memorial Sloan-Kettering Cancer Center and >Animal
Medical Center, New York, NY, USA

The development of successful cancer vaccines is contingent on the
ability to induce effective anti-tumor immunity against self-antigens
that do not typically elicit immunity. We are working on strategies to
overcome immunologic tolerance/ignorance to cancer through the use

of gene products closely related to self-antigens, including homologous .

xenogeneic DNA. The potency of DNA vaccines can be further en-
hanced by adding DNA encoding cytokine genes. We have shown in
preclinical mouse models that GM-CSF DNA induces an inflammatory
response with production of IL-1f, IL-6, TNFa, CCL2, CCL3 and
CCLS, and recruitment of PMNs and dendritic cells. In addition,
GM-CSF DNA enhances antibody responses and tumor protection
induced by immunizing C57BL/6 mice with human TYRP1 DNA. We
have initiated a three-ammed study in companion animals (dogs) with
melanoma. Dogs are randomized to human GM-CSF DNA alone
(3 dose levels), or a fixed dose of mouse tyrosinase DNA with or
without h-GM-CSF DNA. Based on our data from mouse models, our
expectation is that GM-CSF DNA will be a safe, convenient and
effective adjuvant. The results will impact the design of future human
clinical trials of anti-tumor vaccines, in which we plan to combine DNA
vaccines with molecular adjuvants such as GM-CSF DNA.
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INHIBITION OF B16 MELANOMA BY AS101 VIA RAS
DEPENDENT DOWNREGULATION OF IL-10

B. Sredni, Y.Kalechman, M. Albeck, S. Yosef, G. Khomenok and
M. Mizrahi, C.A.LR. Institute, Faculty of Life Sciences, Bar Ilan
University, Ramat Gan, Ramat Gan, Israel

Malignant melanoma cells express different growth factors and cytok-
ines in respective stages of tumor progression, which by autocrine and
paracrine effects enable them to grow autonomously. AS101 (ammo-
nium trichloro (dioxoethyine—0-0’)teflurate) was previously found to
exert antitumoral effects in various tumoral models. Its previous immu-
nomodulating properties had been attributed to direct inhibition of
IL-10 production at both mRNA and protein levels. In the present study
we show that B-16 Melanoma cells constitutively secrete IL-10 in an
autocrine manner. Exogenous addition of IL-10 to Melanoma cell
cultures significantly augmented clonogenicity of treated cells in a dose
dependent manner. We show that substantial amounts of IL-10 are
secreted by B-16 Melanoma cells in a dose and time dependent manner.
Moreover, IL.-10 production is significantly inhibited by coincubation
of the cells with increasing doses of AS101, which in parallel suppress
B-16 Melanoma clonogenicity. Exogenous addition of IL.-10 to AS101-
treated cells abolished the inhibitory effect of AS101on
B-16 Melanoma growth, suggesting that this property of AS101 is
exerted via down~— regulation of IL-10. Furthermore, the inhibition of
11.-10 by AS101 was ras dependent since coincubation of the cells with
AS101 and Farnesyl transferase inhibitor significantly abolished this
inhibitory property of AS101..
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INHIBITION OF PROPROTEIN CONVERTASES
ATTENUATES THE INDUCTION OF LIVER CYTOKINE, -
ADHESION MOLECULES AND METASTASIS BY COLON
CARCINOMA CELLS IN MICE

Geraldine Siegfried, Michel Chrétien, Nabil G. Seidah, Abdel-Majid
Khatib; Clinical Research Institute of Montreal, QC, Canada and
Ottawa Health Research Institute, ON, Canada

The proprotein convertases (PCs) are proteases directly responsible for
the activation of several protein precursors implicated in the malignant
phenotypes of tumor cells and tumor progression. Previously we re-
ported that metastatic tumor cells entering the hepatic circulation rap-
idly induce a cytokine (Il-1 o and TNF-a) cascade leading to adhesion
molecule (E-selectin, ICAM-1, VCAM-1) induction and subsequently
liver metastasis (Khatib et al. Cancer Res, 1999, 59:1356-61). Here, we
investigate the effect of the PC blockade on colon cancer cell induced-
cytokine, adhesion molecules and colorectal liver metastasis. Using the
general PC inhibitor ¢1-PDX and human (HT-29) and murine (CT-26)
colon cancer cells, we find that stable transfection of HT-29 and CT-26
with a1-PDX results in a significant decrease of liver metastasis after
their inoculation in the hepatic circulation into nude mice. Analysis of
livers derived from HT-29/PDX or CT-26/PDX-injected mice, show
low basal levels of cytokine and adbesion molecules mRNA as com-
pared to those derived from HT-29 or CT-26-injected mice. In paraltel,
incubation of HUVEC cells with TNF-o or medium derived from HT29
or CT-26 cells significantly increases the adhesion of tumor cells to
HUVEC as compared to media derived from HT-29/PDX or CT-
26/PDX. This incremental increase in adhesion is dependent on the
level of the adhesion molecule E-selectin expressed by HUVEC cells,
as assessed by a neutralizing anti-E-selectin antibody. These results
demonstrate the importance of the PCs in regulating molecules impli-
cated in the early events of liver metastasis, thus saggesting that
inhibition of PCs may provide a potentially useful strategy for the
prevention of colorectal liver metastasis.
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CELLULAR RESPONSES TO THE TYROSINE KINASE
FUSION PROTEIN TEL/PDGFbetaR ARE MODULATED
IN THE PRESENCE OF CYTOKINE

Helen Wheadon and Melanie J. Welham, Department of Pharmacy and
Pharmacology, The University of Bath, Claverton Down. Bath, BA2
7AY, UK :

The oncogenic TEL/PDGFbetaR fusion protein recurrently occurs in
patients with chronic myelomonocytic leukemia (CMML), due to a
1(5;12)(q33; p13) chromosomal transiocation. We have used a Tet-
regulated system to express TEL/PDGFbetaR in IL-3-dependent
BaF/3 cells to investigate the coupling of molecular signalling events
activated by this oncogene to functional responses. Clones induced to
express TEL/PDGFbetaR demonstrate increased cell survival upon
withdrawal of IL-3, and constitutive activation of PKB, STATS,
ERK1/2, INK1/2 and p38 MAPK pathways. Inducible expression of
TEL/PDGFbetaR failed to transform clones to factor-independence,
whereas prolonged constitutive expression did, albeit at a low fre-
quency, suggesting secondary events are required for transformation.
Surprisingly, IL-3-dependent growth was dramatically reduced and
apoptosis increased in cells expressing TEL/PDGFbetaR. TEL/
PDGFbetaR augmented IL-3-induced activation of PKB, STATS,
ERK1/2, p38 and JNK1/2. Reducing the activity of PI3K and p38 did
not reverse this inhibition of IL-3-driven proliferation. However, inhi-
bition of either the ERK or JNK cascades partially reversed these
inhibitory effects. Our study suggests that the combination of
TEL/PDGFbetaR and IL-3-induced signals activate apoptosis through
ERK and JNK dependent pathways. Given that the bone marrow
environment exposes haemopoietic cells to a variety of cytokines, these
results have important implications for cellular responses in the patho-
genesis of CMML.
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MIC-1 SERUM LEVEL AND GENOTYPE: ASSOCIATIONS
WITH PROGRESS AND PROGNOSIS OF COLORECTAL
CARCINOMA

D.A. Brown, R.L. Ward, P. Buckhaults*, T. Liu, K.E. Romans, N.J.
Hawkins, A.R. Bauskin, K.W. Kinzler*, B. Vogelstein*~, S.N. Breit,
Centre for Immunology, St Vincent’s Hospital and University of NSW,
Sydney Australia and ~ Howard Hughes Medical Institute and * Sidney
Kimmel Comprehensive Cancer Center, Johns Hopkins Medical
Institutions, Baltimore, MD 21231, USA

Epithelial cells are highly proliferative and prone to the development of
neoplasia. These cells are subject to important regulatory infiuences,
prominent amongst which are the TGF-b cytokines. Macrophage in-
hibitory cytokine-1 (MIC-1) is a divergent member of the TGF-b
superfamily. Two allelic variants of MIC-1 were identified differing by
one amino acid termed H and D. An ELISA assay has been developed
that allows the detection of MIC-1 in serum and this has allowed us to
asses it role in CRC.

We determined the serum MIC-1 level, MIC-1 genotype or both in
three separate cohorts of subjects who were normal, had adenomatous
polyps or CRC. The normal range for serum MIC-1 level was 200-
1150 pg/m}. There was an incremental increase in serum MIC-1 levels
between normals, those with adenomatous polyps and again in those
with CRC. Serum MIC-1 level was positively related to Duke’s stage of
disease and the presence of metastasis. There were significant allelic
effects on disease course. CRC patients with a D allele were more likely
to present with metastasis. Those subjects who were homozygous H for
MIC-1 tended to relapse latter than those subjects with a D allele, but
also died sooner. This data suggests that MIC-1 has a role in human
tumour cell regulation in vivo and that measurement and determination
of genotype of MIC-1 may have clinical as well as therapeutic utility.
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THERAPEUTIC OPPORTUNITIES FOR IL-21

C.H. Clegg, A. Nelson, S. Hughes, F. Shiota, C. Yen, K. Bannick,
M. Holdren, S. Dillon, R. Holly, P. Sivakumar, and D. Foster,
ZymoGenetics Inc., Seattle WA, USA

The IL-2 family of cytokine’s plays a pivotal role in adaptive immune
responses. Although they function through a receptor complex contain-
ing the shared gamma common subunit, these cytokines regulate dis-
tinct aspects of humoral and cell-mediated immunity and often compli-
ment or antagonize each other’s activities. The most recently identified
member of this interleukin family is IL-21. Initially, IL-21 was shown to
modify the proliferation and differentiation of T-cells, B-cells, and
NK-cells in vitro. More recent efforts have uncovered how IL-21 omay
function in vivo. Using a variety of mouse models, we have learned that
injection of recombinant mouse IL-21 can mediate a potent anti-tumor
response that is accompanied by the marked expansion of tumor-
specific CTL. Significantly, systemic delivery of IL-21 is non-toxic in
mice relative to other cytokine family members. Thus, IL-21 demon-
strates therapeutic potential in the context of cancer immunotherapy
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MACROPHAGE INHIBITORY CYTOKINE 1 REDUCES
CELL ADHESION AND INDUCES APOPTOSIS
IN PROSTATE CANCER CELLS

T. Liu, AR. Bauskin, J. Zaunders, D.A. Brown, S. Pankurst,
*P.J. Russell, S.N. Breit, Centre for Inmunology, St. Vincent’s Hospital
and University of New South Wales. Sydney, NSW 2010, Australia and
* Oncology Research Centre, Prince of Wales Hospital, and Department
of Medicine, The University of New South Wales, Randwick, Sydney,
NSW 2031, Australia

Macrophage inhibitory cytokine 1 (MIC-1), a divergent member of
transforming growth factor b superfamily, is linked to the pathogenesis
of cancer. In order to delineate possible roles for MIC-1 in prostate
cancer we have used a number of prostate epithelial cell lines including
PZ-HPV-7, DU-145, PC-3 and LNCaP cells. We have investigated both
factors regulating the production of MIC-1 protein by these cells and
also determined some of the effects of MIC-1 on them. While PZ-HPV-
7 anid DU-145 produced no MIC-1 protein, PC-3 and LNCaP cells se-
creted MIC-1 protein at high levels. The secretion of MIC-1 in LNCaP
cells was modulated by both androgen and estrogen. While neither
MIC-1 nor anti-MIC-1 antibody had any effect on proliferation of the
epithelial cells, MIC-1 induced changes in DU145 cells. These celis
became flattened and more spread and this was accompanied by reduced
intercellular actin filaments and intercellular junctions. The DU-
145 cells then detached from their substrate and underwent caspase-
dependent apoptosis. In order to define some of the genes responsible for
these changes, cDNA microarrays followed by confirmatory RT-PCR
was used to analyze differential gene expression induced by MIC-1. The
anti-apoptotic gene metallothionein 1E and cell adhesion genes RhoE
and catenein 81 were down-regulated by more than 2 fold by MIC-1,
suggesting that they were at least in part responsible for the observed
changes in the behavior of DU145 cells. These findings suggest that
whilst MIC-1 has no effect on cell proliferation, it reduces cell adhesion
and consequently induces cell detachment. It is likely that caspase-
dependent apoptosis is secondary to loss of cell adhesion and may
suggest a role for MIC-1 in tumor dissemination in vivo.

67

SELECTIVE EXPRESSION AND FUNCTION
OF CHEMOKINE RECEPTORS IN HUMAN PANCREATIC
ADENOCARCINOMA

E. Marchesi', P. Monti?, M. Signorelli', L. Piemonti?, A. Mantovani?,
» Allavena', ! Dept. Immunology and Cell Biology, Istituto « Mario
Negri », Milan, Italy, 2Lab. of Exper. Surgery, Surgical Dept. S.
Raffacle Scientific Institute, Milan, Italy, ® Institute of Pathology,
University of Milan, Italy

In this study we have investigated the expression patterns of a number of
chemokine receptors in pancreatic adenocarcinoma cell lines and in
primary pancreatic tumors, in order to understand if these receptors and
their ligand chemokines are involved in tumor dissemination. We have
extensively analyzed by Real Time PCR and surface phenotype a large
panel of chemokine receptors on twelve pancreatic tumor cell lines. The
chemokine receptor CXCR4 was expressed in half of cell lines (6/12).
CCR7 was significantly expressed in four cell lines and CCR6 only in
two of them, with individual heterogeneity. CCR2 and CCR5 were not
significantly expressed. Primary tumor cells isolated from surgical
specimens (> 95% cytokeratine-7 positive) generally expressed higher
levels of chemokine receptors compared to cell lines and normal pan-
creatic ducts. Flow cytometric analysis with specific mAb generally
confirmed these results at the protein level. The functional activity of
chemokine receptors expressed by tumoural cells was tested in vitro.
Two CXCR4-positive cell lines and one CCR7 positive cell line dose-
dependently migrated in response to appropriate ligands in classical
chemotaxis assays as well as in trans-endothelial migration assay.
CXCL12 was also found to rescue tumor cells from serum deprivation-
induced apoptosis. Overall these results demonstrate that pancreatic
tumor celis express selected and functional chemokine receptors which
may have a role in the survival and dissemination of pancreatic cancer.
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THE CXCR3 LIGANDS IP-10, ITAC AND MIG STIMULATE
PI3K-DEPENDENT SIGNALLING EVENTS IN INTESTINAL
MYOFIBROBLASTS

Andreas Kouroumalis, George Kolios*, Stephen Ward, Department of
Pharmacy & Pharmacology, University of Bath, Bath, UK, Department
of Gastroenterology, Faculty of Medicine, University of Crete,
Heraklion, Greece

Wound healing is a complex response that involves recruitment of
inflammatory cells and the deposition of extracellular matrix. Myofi-
broblasts play a pivotal role in this process and can both express
chemokines and be targets of the action of chemokines. The constitutive
and regulated production of the IFN-y inducible chemokines, IP-10,
Mig and ITAC by human intestinal epithelium and the expression of
their cognate receptor CXCR3, by intestinal myofibroblasts suggest
that interactions between these cells can play a role in modulating
physiologic and pathologic mucosal inflammation. Here we show,
using primary intestinal myofibroblasts that CXCR3 ligation with IP-
10, I-TAC or MIG leads to elevation of intracellular calcium levels. The
CXCR3 ligands also stimulated phosphorylation of ERK which was
inhibited by the MEK inhibitor PD98059 and the PI3K inhibitor
LY294002. These chemokines also stimulate, a rapid and transient
phosphorylation of the PI3K effector PKB as well as the MAPK family
member p38. Phosphorylation of ERK, p38 and PKB are inhibited by
pre-treatment with the Gai inhibitor pertussis toxin. Finally in vitro
assays indicate activation of the class II PI3K o and B isoforms in
response to I[P-10 and MIG. Ongoing work will further define the
functional importance of these signalling pathways in myofibroblasts.
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PI3K-DEPENDENT SIGNALLING EVENTS ARE NOT
SUFFICIENT FOR CCR4-STIMULATED T LYMPHOCYTE
CHEMOTAXIS

Darran Cronshaw, Charles Owen*, Zarin Brown*, Stephen Ward,
Department of Pharmacology, University of Bath, Bath, UK;
* Novartis Horsham Research Centre, Horsham, UK

A hallmark of inflammatory responses is the migration of leukocytes to
the inflammatory lesion in response to chemokines/chemoattractants.
Several studies have shown that polarised activation of class 1 phos-
phoinositide 3-kinase (PI3K) at the leading edge of migrating cells is a
crucial and early event in the detection of a chemoattractant gradient.
Here, we provide evidence that cell migration stimulated by the
chemokine receptor CCR4 can occur in the absence of detectable PI3K
activation. CCR4 is predominantly expressed on T cells of the Th2
lineage and may play a pivotal role in Th2-associated diseases. The two
known CCR4 ligands, MDC (CCL22) and TARC (CCL17) stimulate
robust cell migration of polarised Th2 cells and the CEM T cell line. In
addition, both CCR4 ligands stimulate PI3K activation as assessed by
accumnulation of PI(3,4,5)P, and phosphorylation of the PI3K effector
PKB/Akt. Both events are inhibited by pre-treatment with the Gai
inhibitor pertussis toxin as well as the PI3K inhibitors LY294002 and
wortmannin. Surprisingly, CCR4-mediated chemotaxis is insensitive to
these PI3K inhibitors. This data casts doubt on the importance of PI3K
activation for migratory responses and suggests other signalling events
can sustain cell migration in the absence of any PI3K signal.
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CCL5-CCR5 INTERACTIONS INDUCE APOPTOSIS IN T
CELLS: REQUIREMENT FOR GLYCOSAMINOGLYCAN
BINDING AND CCL5 AGGREGATION

Thomas T. Murooka, Mark M. Wong and Eleanor N. Fish, Dept. of
Immunology, University of Toronto & Toronto General Research
Institute, Toronto, ON

The chemokine CCL5 (RANTES) and its cognate receptor, CCRS5, have
been implicated in antigen-independent T cell activation. In PM1 cells,
a CCRS expressing human T cell line, pM concentrations of CCL5
induce apoptosis via activation induced cell death. We provide evidence
that CCLS5 inducible apoptosis, although mediated by CCRS, is depen-
dent on cell surface GAG binding. CCL5 binding to glycosaminogly-
cans (GAGs) may serve to induce chemokine aggregation, present
chemokine to its associated receptor and facilitate receptor interactions.
Studies with two aggregation-mutant forms of CCLS5, E66S and E26A,
show that tetramers are the minimal higher order forms required to
induce cell death. Our data also suggest that CCLS activation of CCRS
that leads to apoptosis may involve other cell surface receptor compo-
nents, such as CD3. Specifically, in MOLT-4 T cells that express CCRS
and not CD3, CCL5-CCRS5 mediated apoptosis is attenuated. We have
extended these studies to examine the effects of treating primary human
CD3+, CCR5+ T cells with pM doses of CCLS. These data will be
discussed in the context of CCL5-CCRS interactions regulating activa-
tion induced cell death, thereby determining T cell fate.
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‘REGULATION OF CXCR4-STIMULATED
PI3K-DEPENDENT SIGNALLING EVENTS BY THE LIPID
PHOSPHATASE SHIP

Clare Wain, John Westwick®, Stephen Ward, Department of
Pharmacology, University of Bath, Bath, UK; * Novartis Horsham
Research Centre, Horsham, UK

The SH2 domain-containing inositol polyphosphate 5-phosphatase
(SHIP) is known to play an important role in the negative regulation by
FcyRIIb of PI3K-dependent signalling cascades activated by the B cell
antigen receptor (BCR) as well as several tyrosine-kinase coupled

" cytokine receptors. However, to date the role of SHIP in the regulation
of PI3K-dependent signals elicited by G-protein coupled receptors such
as chemokine receptors have not been investigated. In this study, we
report that ligation of CXCR4 by CXCL12 has no effect on the tyrosine
phosphorylation of SHIP in the murine B cell lymphoma A20. We
investigated the effect of FcyRIIB ligation on CXCL12 mediated
chemotaxis, in addition to the PI3K-dependent phosphorylation of PKB
and ERK1/2. We have also utilised a constitutively active membrane-
localised SHIP mutant expressed in the Jurkat leukaemic T cell line,
which do not normally express SHIP, to look at the effect of this mutant
on CXCL12 stimulated PI3K-dependent signalling events such as PKB
phosphorylation and PI(3,4,5)P, accumulation. Experiments have re-
vealed that CXCL 12 stimulated PKB phosphorylation is severely abro-
gated in the presence of this SHIP mutant. Thus, it appears that activa-
tion of SHIP can impinge on PI3K-dependent signalling pathways
activated by G-protein coupled receptors
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CXCR1 AND CXCR2: REGULATION OF RECYCLING
AND OF CXCLS8-INDUCED MIGRATORY RESPONSES

E. Matityahu, R. Feniger-Barish, H. Attal, I. Yron, T. Meshel and
A. Ben-Baruch, Dept. Cell Research and Immunology, George S. Wise
Faculty of Life Sciences, Tel-Aviv University, Tel-Aviv 69978, Israel.

CXCR1 and CXCR2 mediate migratory activities in response to
CXCLS (IL-8) and other ELR*-CXC chemokines. Our studies indicate
that both receptors undergo recycling through phosphatydilinositol-
and actin-dependent processes. Receptors mutated in carboxy! termi-
nus serine/threonine residues are recycled normally. However, such
receptors are not recycled through phosphatidylinositol-, actin- or
microtubule-dependent pathways. Insight into the regulation of ELR™-
CXC chemokine-induced migration was gained by the observation that
both Focal Adhesion Kinase (FAK) and Pyk2 are phosphorylated by
exposing the cells to CXCL8. Under conditions of migratory activation
(e.g. 10-50 ng/ml CXCLB), FAK is phosphorylated in a G;-dependent
manner. FAK activity was shown to be directly required for chemotaxis.
However, in conditions of migration desensitization' (1000 ng/m!
CXCLS), further promotion in FAK phosphorylation levels was ob-
served (in 4 out of its 6 phosphorylation sites), indicating that FAK is
differently regulated under migratory-attenuating vs migratory-
activating conditions. Further analysis demonstrated that FAK phos-
phorylation is partially dependent on Src kinases, however the role of
these kinases differs for CXCR1 vs CXCR2 stimulation. In addition,
our study has indicated that CXCLS stimulation results not only in FAK
phosphorylation but also in its redistribution to membrane regions that
form definite contact areas with the substratum.
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REPERTAXIN IS A NEW POTENT AND SELECTIVE SMALL
ORGANIC INHIBITOR OF INTERLEUKIN-8 (CXCL8) WITH
A UNIQUE MODE OF ACTION

Maria Neve Cervellera*, Cinzia Bizzarri*, Vito di Cioccio*, Emanuela
Galiera §, Raffaele Strippoli®, Marcello Allegretti*, Giulia Troiani*,
Rosa di Bitondo*, Giuseppe Zampella**, Angela Santoni®, Fabrizio
. Mainiero®, Massimo Locati§, Alberto Mantovani§$, Francesco
Colotta* and Riccardo Bertini*, *Dompé S.p.A., L'Aquila, Italy,
°Department of Experimental Medicine and Pathology, University of
Rome “La Sapienza”, Rome, Italy, § Centro di Eccellenza IDET,
Institute of General Pathology, University of Milan, Milan, Italy,
$ Mario Negri Institute, Milan, Italy, ** Biotechnologies and
Biosciences Department of Milano-Bicocca University, Milan, Italy

Interleukin-8 (CXCL8) is known to play a key role in directing leuko-
cyte trafficking in inflammatory sites. Inhibition of CXCLS biological
activities may represent an attracting therapeutic target in several in-
flammatory diseases. We have recently identified repertaxin as a new
potent and selective small organic inhibitor of CXCL8. Repertaxin
selectively inhibits CXCLS induced neutrophil chemotaxis in vitro and
prevents neutrophil infiltration and tissue damage in ischemia/
reperfusion animal models. The aim of this study was to investigate the
mechanism of action of repertaxin. Our results show that repertaxin
does not compete with CXCL8 receptor binding on human neutrophils
or CXCR1/CXCR2 bearing cells, suggesting that repertaxin is not a
receptor antagonist. Repertaxin inhibits signal transduction events
downstream to CXCLS receptor binding, including G-protein activa-
tion, Pyk2 tyrosine phosphorylation and intracellular calcium increase.
Photolabelling experiments show that repertaxin binds to CXCR1 re-
ceptor. These results, along with modelling and CXCR1 mutation
analysis, suggest that repertaxin and related compounds act as non-
competitive allosteric blockers by interacting with transmembrane do-
mains of CXCLS receptors.
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INDUCTION OF CXCLS8 in HUMAN PHARYNGEAL CELLS
BY PNEUMOLYSIN AND CHOLINE-BINDING PROTEIN A

Semih Dogan, Qibo Zhang, Craig Murdoch and Adam Finn, University
of Bristol, Institute of Child Health, Bristol, UK

In murine studies several pneumococcal proteins including pneumol-
ysin (ply) and choline-binding protein A (CbpA) are important viru-
lence factors. Used as vaccines they can prevent infection and/or car-
riage.

CXCL3 is a potent inflammatory mediator and immunemodulator.We
have investigated the effect of pneamococcal proteins on CXCL8
production in the buman upper respiratory tract epithelial cell line
(Detroit 562). Concentrated culture supematant (CCS) from a type
2 pneumococcus strain (D39) was incubated with Detroit cells and
CXCLS8 production measured by ELISA.

Secretion of CXCL8 was significantly increased in CCS-stimulated
cells when compared to controls (p < 0.001). Pre-incubation of CCS
with proteinase K nearly abolished CXCL8 production, suggesting that
the induction of this chemokine is due to secreted pneumococcal
protein. SDS-PAGE and Western blotting showed that the CCS con-
tained secreted proteins including Ply and CbpA. Stimulation of Detroit
cells with recombinant Ply and CbpA (8-500 ng/mL and 0.5-10 ig/mL,
respectively) elicited production of CXCLS8 in a dose-dependent man-
ner.

Ply and CbpA induce significant CXCL8 production by upper respira-
tory airway epithelial cells. These data may inform design of pneumo-
coccal vaccines.”
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THE sIL-6R IN ARTHRITIS: BLOCKADE OF DISEASE
PROGRESSION BY s-gp130

Mari A Nowell', Anwen S Williams®, Stefan Rose-John* Nicholas
Topley? & Simon A Jones', ! Cardiff School of Biosciences, Cardiff
University, Cardiff, 2Institute of Nephrology, UWCM, Cardiff,
3 Department of Rheumatology, UWCM, Cardiff, “Christian-
Albrechts Universitat, Kiel, Germany, UK

Recent clinical trials point to IL-6 as a potential target for the treatment
of rheumatoid arthritis. Studies in IL-6-deficient (IL-6-/-) mice high-
light that IL-6 contributes to arthritis progression, however the molecu-
lar mechanism controlling its activity in vivo within the rheumnatoid
synovium remains unclear. Using an experimental arthritis model in
IL-6-/- mice we have established a critical role for the sIL-6R in joint
inflammation. Although intra-articular administration of IL-6 itself was
insufficient to reconstitute arthritis, a sIL-6R-IL-6 fusion protein
(HYPER-IL-6) restored disease activity. Histopathology of joint sec-
tions demonstrated that HYPER-IL-6 increased arthritis severity and
controlled intra-synovial mononuclear leukocyte recruitment through
the CC-chemokine CCL2. Activation of synovial fibroblasts by sIL-6R
and IL-6 emphasized that these cells may represent the source of CCL2.
Comparable FACS analysis of IL-6R expression on leukocytes from
blood and synovial fluids obtained from rheumatoid arthritis patients
showed that cognate IL-6R levels are lower on synovial leukocytes
suggesting that transmigration promotes sIL-6R release. Indeed, neu-
trophils stimulated with chemotactic agents induced sIL-6R shedding
in vitro. Blockade of sII-6R signaling in wild type mice using sgp130
ameliorated disease by suppressing CCL2-driven leukocyte recruit-
ment, synovial hyperplasia and overall joint erosion. Consequently,
soluble IL-6R-mediated signaling represents a promising therapeutic
target for the treatrent of rheumatoid arthritis.
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CLONING AND EXPRESSION OF A DIFFERENTIALLY
SPLICED ISOFORM OF SOLUBLE-gp130 AND ITS ROLE
IN INFLAMMATORY DISEASE

Peter J Richards', Mari A Nowell!, Anwen S Williams?, Nicholas
Topley?, Simon A Jones!, ! Cardiff School of Biosciences, Cardiff
Unijversity, Cardiff, 2Institute of Nephrology, UWCM, Cardiff,
3 Department of Rheumatology, UWCM, Cardiff, UK, UK

A key feature in the regulation of IL-6 responses has been the identifi-
cation of a soluble interleukin-6 receptor (sIL-6R), which forms a
complex with IL-6 capable of inducing a variety of inflammatory
responses. These responses are thought to be counteracted by a soluble
form of gp130 (sgpl130). We have demonstrated that a single intra-
articular injection of sgp130 significantly inhibits joint inflammation in
an experimental murine model of arthritis in association with reduced
CCL2-driven mononuclear cell synovial infiltration. Several studies
have identified at least 3 different isoforms of sgp130 including 50- 90-
and 110kDa forms, and the 110kDa sgp130 (DS-sgp130) was identified
in a limited number of RA synovial fluids (11 * 3.1 ng/ml). Of particu-
lar interest is a S0kDa protein (gpl30-RAPS; Rheumatoid arthritis
Antigenic Peptide-bearing Soluble form), which possesses a unique
COOH-terminal sequence (NIASF). Rabbit antiserum specific for
gp130-RAPS was raised against the unique NIASF motif and identified
this isoform in synovial fluids from rheumatoid and osteoarthritic
patients. To investigate the role of gp130-RAPS in arthritic disease, a
soluble recombinant form of gp130-RAPS has been expressed in bac-
teria transformed with the pASK-IBA2 expression vector containing
full-length gp130-RAPS c¢cDNA derived from human synovial fibro-
blasts. Purification and characterization of this novel protein is cur-
rently being carried out.
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IL-6 DEFICIENCY DISRUPTS T-CELL RECRUITMENT
DURING ACUTE INFLAMMATION

Rachel M. McLoughlin', Suzanne M. Hurst', Nicholas Topley?, Simon
A. Jones!, ! Cardiff School of Biosciences, Cardiff University, Cardiff,
2 Institute of Nephrology, UWCM, Cardiff, UK

During acute inflammation IL-6 signalling through its soluble receptor
(sIL-6R) facilitates the transition between neutrophil and mononuclear
cell infiltration. In IL-6-deficiency this process is defective, and results
in heightened neutrophil infiltration and impaired mononuclear cell
recruitment. This pattern of recruitment is governed by sIL-6R, which
differentially balances inflammatory chemokine expression and leuko-
cyte apoptosis. Here we characterise IL-6 as a regulator of lymphocyte
recruitment. Acute peritoneal inflammation was induced in wild-type
(WT) and IL-6-deficient mice by administration of S. epidermidis
cell-free supernatant (SES). At intervals (0-96 hours) the lymphocyte
infiltrate was phenotyped by FACS using monoclonal antibodies
against pan lymphocyte markers and the chemokine receptors CCR3,
CCR4, CCR5, CXCR3 and CXCRS. Following 18-hours SES stimula-
tion, T-cell recruitment significantly increased with peak infiltration
occurring after 48-hours. Analysis of the T-cell infiltrate revealed a
differential pattern of chemokine receptor expression, with optimal
CXCR3 (24hrs), CCRS (36hrs) and CCR3/CCR4 (48hrs) levels result-
ing at distinct stages during the inflammatory response. In IL-6-
deficiency, lower levels of these receptors were detected on the T-cell
infiltrate, which corresponded with temporal defects in peritoneal
CCL2, CCL5, CXCL10 and CCL17 levels (CXCL13 expression and
CXCRS + B-cell recruitment was unaffected). Indeed sgp130 blockade
of sIL-6R-mediated signalling in WT mice disrupted expression of
these chemokines suggesting that sIL-6R-mediated signalling directs
acquired immune responses during acute inflammation.
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THE sIL-6R DIFFERENTIALLY REGULATES
NEUTROPHIL-ACTIVATING CHEMOKINE EXPRESSION

Rachel M. McLoughlin', Suzanne M. Hurst!, Mari A. Nowell!,
Sankichi Horiuchi®, Naoki Yamamoto®, Nicholas Topley?, Simon A.
Jones!, ! Cardiff School of Biosciences, Cardiff University, Cardiff.
2 Institute of Nephrology, UWCM, Cardiff. 3 Tokyo Medical and
Dental University, Tokyo, Japar, UK

IL-6 signalling via its soluble receptor (sIL-6R) differentially regulates
inflammatory CXC- and CC-chemokine expression and leukocyte apo-
ptosis to coordinate a switch from neutrophil to mononuclear cell
infiltration. Soluble IL-6R activities may however be influenced in vivo
by two isoforms that are released through either differential mRNA
splicing (DS) or proteolytic cleavage (PC) of the cognate IL-6R. Using
human mesothelial cells and a murine model of peritoneal inflammation
studies compared the ability of both isoforms to regulate neutrophil
recruitment. In terms of neutrophil infiltration, DS- and PC-sIL-6R
were comparable in their activities, however these studies emphasised
that sIL-6R differentially controls neutrophil-activating CXC-
chemokine expression. In vitro, stimulation of mesothelial cells with
IL-6 and DS- or PC-sIL-6R showed no induction of CXCL1 and
CXCLS, whereas both isoforms enhanced CXCL5 and CXCL6 expres-
sion. Moreover, when complexed with IL-6 both isoforms blocked the
IL-1B-induced secretion of CXCLS8. These findings were paralleled in
vivo, were induction of peritoneal inflammation in IL-6-/- mice resulted
in enhanced KC and MIP-2 (equivalent to CXCL1 and CXCLS), and
reduced LIX (equivalent to CXCLS5) levels. Reconstitution of I-6
signaling in IL-6-/- mice with IL-6 and its soluble receptor isoforms
restored chemokine expression and overall suppressed neutrophil infil-
tration. Thus, sIL-6R-mediated signaling primarily impedes neutrophil
influx, but through induction of CXCLS5 and CXCL6 may also regulate
other neutrophil responses.
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IFNa ENHANCES THE CHEMOTAXIS OF MEMORY B
CELLS IN DECREASING LIGAND-INDUCED CHEMOKINE
RECEPTOR INTERNALIZATION

G. Badr, D. Treton, Y. Richard, INSERM U 131, Clamart, France

We analyzed the effect of IFNa on the migration of human naive and
memory B cells in response to MIP-30/CCL20, SLC/MIP-
3B/CCL19 and SDF-1/CXCL12. IFNa increased the specific chemot-
axis of B cells in a dose-dependent manner. The effect was maximal
with 2000 IU/mt of IFNa. The IFNa-induced increase in chemotaxis
was first detected after 2 hrs, peaked after 24 hrs and decreased there-
after. At 24 hrs, the average IFNa-induced increase in chemokine-
specific migration was equal to 20.6 +6.3% for MIP-3a (n=8),
36.6 + 14.4% for SLC (n = 15) and 14.6 + 3.9% for SDF-1 (n = 5). The
IFNa-induced increase in specific chemotaxis correlated with an in-
crease in the percentage of memory B cells in the migrating population.
With SLC, there were two times more memory B cells than naive B cells
and with MIP-3a or SDF-1 there were five times more. Thus, JFNa
preferentially impairs the chemotaxis of memory B cells. To exert its
effect on B cell chemotaxis, IFNa reduces the ligand-induced receptor
internalization by a PI3K-dependent mechanism whereas it increases
the chemokine-induced phosphorylation of ERK2 by three to four fold.
Thus, IFNa regulates the chemotaxis of human memory B cells by an
unknown mechanism, possibly impairing B-arrestin trafficking.
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MICROBIAL TOLL-LIKE RECEPTOR LIGANDS
DIFFERENTIALLY REGULATE CXCL8 AND

CXCL10 EXPRESSION IN FIBROBLASTS AND PBMC:
ENHANCED SYNOVIAL CHEMOKINE LEVELS IN SEPTIC
ARTHRITIS

P. Proost, A.-K. Vynckier, F. Mahien, W. Put, B. Grillet, S. Struyf,
A. Wuyts, G. Opdenakker and J. Van Damme, Lab. Mol. Immunol.,
Rega Institute, K.U.Leuven, Leuven, Belgium

The CXC chemokine interferon-y-inducible protein-10 (IP-10/
CXCL10) attracts activated T cells and natural killer cells. Compared to
the toll-like receptor 3 (TLR3) ligand, double stranded (ds) RNA, IFN-y
is a superior IP-10 inducer on PBMC. The bacterial TLR4 and TLR2
ligands, LPS and peptidoglycan (PGN), inhibit IFN-y- or dsRNA-
dependent IP-10 production in PBMC, whereas IL-8/CXCLS produc-
tion was enhanced. In fibroblasts, IFN-y induces moderate and dsSRNA
provokes strong IP-10 production. Furthermore, bacterial LPS and
PGN synergize with IFN-vy to trigger IP-10 and IL-8 production in
fibroblasts. The synergistic induction of IP-10 in fibroblasts is reflected
by significantly enhanced IP-10 in synovial fluids of septic compared to
osteoarthritis patients to reach on average higher levels than those of
IL-8. Thus, IP-10 produced by activated connective tissue fibroblasts
may attract CXCR3 expressing activated Thl cells and natural killer
cells, antagonize the CCR3 dependent attraction of Th2 lymphocytes
and exert receptor-independent, defensin-like antibacterial activity.
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CXCRS5 CONTRIBUTES TO BUT IS NOT ESSENTIAL
FOR HIGH ENDOTHELIAL VENULES IN LYMPHOID
ORGAN DEVELOPMENT

D.L. Drayton', C.M. Bergman’, M. Lipp®, N.H. Ruddle’, ! Department
of Epidemiology and Public Health and Section of Immunobiology,
Yale University School of Medicine, New Haven, CT 06520,
2Max-Delbruck Center for Molecular Medicine, Berlin Germany
13092

Knockout and transgenic studies of LToa:TNFRI, LTaB:LTBR and
CXCL13:CXCRS5 ligand:receptor pairs revealed important roles LN
development. Transgenic mice that express LT under control of the rat
insulin promoter II (RIP) develop ectopic lymphoid structures resem-
bling LNs and serve as a model of lymphoid organogenesis. LN func-
tion depends, in part, on high endothelial venules (HEV) expressing
peripheral node addressin (PNAd), an adhesion molecule important for
L-selectin™ cell entrance into lymphoid tissue. We have previously
shown that LTaf contributes to HEV development and optimal PNAd
expression through induction of a HEV-restricted sulfotransferase
(HEC-6ST). To further investigate the interplay between CXCRS5, LTa,
and LTap in LN development, with particular attention to HEV pheno-
type, we analyzed lymphoid organs in C57BL/6, CXCRS5™~, LTb™,
and RIPLTa.CXCR5™ mice. CXCR5~" and LTB~~ mice lack periph-
eral LN (PLN) and retain mesenteric and cervical LNs (MLN and
CLN). CXCR5™ MLN disorganized T and B cell compartments and
fewer FDC networks. Both CXCR5~~ and LTB~~ MLN exhibited HEV
with abnormal patterns of PNAd expression displaying reduced levels
of HEC-6ST expression and a decrease in L-selectin® cells; 50%
reduction in CXCR5mice and 30% reduction in LTb™~ mice. Inter-
estingly, RIPLTa CXCR5™ mice exhibited a partial restoration of
PLNs with HEV expressing HEC-6ST and PNAd. These studies high-
light a role for CXCRS in HEV development but indicate that constitu-
tive LTa expression can partially compensate for its absence in LN
development.

Supported by NIH RO1 CA 16885 (NHR), NIH RO1 DK57731 (NHR)
and NIH F31 GM 20919 (DLD).
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MULLER GLIAL CELLS FROM GUINEA PIG AND HUMAN
RETINAS PRODUCE IL-8 AND EXPRESS CXCR1
AND CXCR2 RECEPTORS

IM. Goczalik!, 1. Milenkovic’, M. Raap', M. Weick', J. Heidmann?,
V. Enzmann®, P. Wiedemann®, A. Reichenbach!, M. Francke!, ! PFI for
Brain Research, University of Leipzig; * Dept. of Ophthalmol., Usiversity
of Leipzig, Germany, > Kentucky Lions Eye Center, Univ. of Louisville,
KY, USA

Interleukin-8 (IL-8) is a pro-inflammatory chemokine. Several diseases of
the eye (e.g. uveitis, melanoma, PVR) are associated with increased levels
of IL-8 in the vitreous. Various cell types, such as retinal pigment epithe-
Hum cells, fibroblasts or ciliary epithelial cells, are potential sources for the
secreted IL-8. The aim of our study was to evaluate whether retinal glial
cells are able to produce and secrete IL-8 and/or to express IL-8 receptors.
We established primary cultures of isolated Miiller cells from guinea pig
and human retinas and used an immortalized human Miiller cell line.
Additionally, we evoked an inflammation in guinea pig eyes by application
of LPS. The Miiller cell cultures were prepared for immunocytochemistry,
Western blotting and RT-PCR, and the supernatants were used for ELISA
analysis. Ca* imaging was performed to test the activation of IL-8 recep-
tors. The retinas from the infected eyes were used for immunocytochemis-
try and Western blotting. .

-8 mRNA could be detected in human and guinea pig Miiller cell
cultures. IL-8 immunoreactivity was accompanied by GFAP immunoreac-
tivity and was colocalized with other glial specific markers. ELISA analysis
of the supernatants revealed that IL-8 was-secreted from Miiller cells into
the culture medium. Immunoreactivity for CXCR1 and CXCR2 could be
detected in human and guinea pig Miiller glial cells. Western blot analysis
revealed the detection of proteins with about 40 kDa by using CXCR1 and
CXCR2 specific antibodies. The RT-PCR method confirmed the expression
of CXCR1 and CXCR2 in the human Miiller cell line. Application of
recombinant IL-8 protein to the cultured Miiller cells caused an increase in
intracellular Ca* levels in subpopulations of Miiller cells. Immunostain-
ings for IL-8 and both FL-8 receptors revealed an expression in Miiller cells
in the LPS-treated eyes. It is concluded that Miiller cells may participate in
the inflammatory response of pathologically altered or injured eyes.
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GATA-BINDING PROTEIN 2 IS INVOLVED IN INHIBITORY
EFFECT OF CKf8-1 ON COLONY FORMATION OF
HEMATOPOIETIC STEM CELLS

Myung-Won Kim, Jae-Sun Ra, Eui-Kyu Noh, In-Seob Han,
Immunomodulation Research Center and Graduate Program in
Immunology and Biomedicine, University of Ulsan, Ulsan/Korea

A C6B-chemokines, CKpB8-1, suppressed colony formation of multi-
potential granulocyte erythroid megakaryocyte macrophage (CFU--
GEMM), granulocyte-macrophage (CFU-GM), and erythroid (BFU-E)
from cells of cord blood (CB). To investigate genes in CB cells regu-
lated by CKP8-1, membrane arrays containing approximately
9, 000 human genes were hybridized to labeled cDNA populations from
the cultured CB cells treated with and without CKB8-1. We observed
12 genes which were significantly regulated. By using real time PCR
analysis, we demonstrated that gene encoding GATA-binding protein
2 was not expressed in CKf8-1-treated cells while they were highly
expressed in control cells. Murine bone marrow cells were transfected
with siRNA against GATA-binding protein 2. Colony forming assay of
these transfected hematopoietic stem cell demonstrated that GATA-
binding protein 2 is involved in control of hematopoiesis. These results
indicated that inhibitory effect of CKB8-1 on colony formation of CB
cells may be mediated thru GATA-binding protein 2.
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REGULATION OF THE CHEMOKINE RECEPTOR CXCR4
BY HYPOXIA

T. Schioppa§, B. Uranchimeg#, A. Saccani§, S.K. Biswas§, A.
Rapisarda#, S. Bernasconi§, A. Mantovani§*, G. Melillo#, A. Sica§,
§ Istituto di Ricerche Farmacologiche “Mario Negri”, Milan, Italy.
# DTP-Tumor Hypoxia Laboratory, NCI-FCRDC, Frederick. * Section
of Pathology and Immunology, Milan, Italy

Cell adaptation to hypoxia requires activation of transcriptional pro-
grams that coordinate expression of genes involved in oxigen delivery
(via angiogenesi) and metabolic adaptation (via glycolisis). During
migration and invasion of normal and phatological tissues, cells may
encounter different oxygen levels, due poor or altered vascularization,
and recent evidence have suggested that chemotaxis is a cell function
which may be affected by oxygen availability.

Here we describe that oxygen avaibility is a determinant parameter in
the setting of chemotactic responsiveness to the Stromal-Derived Factor
1 (SDF-1, CXCL12). Low oxygen concentration induces both mRNA
and surface expression of the CXCL12 receptor CXCR4, in different
cell types (monocytes, monocyte-derived macrophages, tumor associ-
ated macrophages, endothelial cells and cancer cells), which is paral-
leled by increased chemotactic responsiveness to its specific ligand.
CXCR4 induction by hypoxia is dependent on both activation of the
hypoxia-inducible factor 1 (HIF-1a) and transcript stabilization.

Our data suggest that hypoxia/HIF-1/CXCR4 pathway may be crucial
in physiological and pathophysiological responses to hypoxia.
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INTERLEUKINS, ADHESION MOLECULES
AND NEUTROPHIL ACTIVATION IN ARDS

Chooklin S., Perejaslov A., Medical University, Lviv, Ukraine

Development of acute respiratory distress syndrome (ARDS) often
determines of pure outcome of severe acute pancreatitis during the first
week of the disease onset. The goal of this investigation was to deter-
mine the role of cytokines and adhesion molecules on the ARDS
development.

The levels of interleukins 1P, 8, 12, and 18, levels of soluble adhesion
molecules (sE-selectin, sSICAM-1, and sVCAM-1), myeloperoxidase
and reactive oxygen species (hydrogen peroxide) were studied in
14 patients with confirmed ARDS and severe pancreatitis. The 24 pa-
tients with necrotizing pancreatitis, but without ARDS, compiled the
control group.

Already at the first hours of the disease onset the highest levels of all
interleukins, myeloperoxidase and hydrogen peroxide serum levels
were noted in patients, which in subsequent had ARDS in compared
with control group (p < 0,05). During the first 72 hours the elevation of
cytokines, especially IL-1B IL-8, and IL-18 were correlate with the
increasing of severity of respiratory failure. The increased levels of
myeloperoxidase and hydrogen peroxide pointed on neutrophils activa-
tion, for which IL-8 and IL-18 are the powerful hemoatractants.The
levels of sE-selectin and SICAM-1 increasing too, but levels of
sVCAM-1 practically did not changed. Infusion of pentoxifylline in the
daily dose 400-600 mg led to significant decrease of interleukins and
adhesion molecules and corresponding the severity of ARDS.

Thus, the interleukins and adhesion molecules play an important role in
the ARDS development in patients with acute pancreatitis. The pentoxi-
fylline infusion, which has anticytokines properties, is necessary com-
ponent of the intensive care management of acute pancreatitis.
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GRANZYME B AND IFN-y PRODUCTION BY EFFECTOR
CELLS IN CELL-MEDIATED CYTOTOXICITY

Anatoli Malyguine, Kimberly Shafer-Weaver, Eric Derby, Mark
Burkett, Thomas Sayers, Mike Baseler, Clinical Services Program,
SAIC-Frederick, Inc., National Cancer Institute at Frederick,
Frederick, MD, USA

One of the major mechanisms of cell-mediated cytotoxicity involves the
release of cytoplasmic granules by effector cells. These granules con-
tain, among others, the cytolytic protein Granzyme B (GrB) that is
thought to be critical in the induction of target cell apoptosis. Using a
GrB ELISPOT assay we were able to detect GrB production by NK and
CTL as early as in 10 min after initial contact with target cells. Using
flow cytometry we demonstrated rapid transfer of GrB from effectors
into target cells and phoshatidylserine redistribution on the target cell
membrane. Both events were perforin and calcium dependent. When
the GrB ELISPOT assay was directly compared to the IFN-y ELISPOT
assay, excellent correlation between these assays was shown, though
significant IFN-y production was detectable later than GrB production.
After CD8* cells were removed from anti-FMP CTL, both IFN-y and
GrB production was practically abrogated. Both ELISPOT assays have
shown excellent correlation with 3'Cr release assay, but were signifi-
cantly faster and more sensitive. The data presented suggest that target
cell recognition can trigger rapid release of both GrB and IFN-y,
however it is not clear at present if they are produced by the same cells.
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SIGNALING THROUGH 4-1BB (CD137) NEUTRALIZES
THE SUPPRESSIVE ACTIVITIES OF ACTIVATED
CD4*CD25" REGULATORY T CELLS

Beom K. Choi, Jun S. Bae, Dass S. Vinay and Byoung S. Kwon,
Immunomoduation Research Center, University of Ulsan, Ulsan, Korea

4-1BB (CD137) is a T cell costimulatory molecule invovled in the
activation and survival of CD4, CD8, and NK cells. We tested the role of
4-1BB-4-1BBL pathway in the modulation of suppressive function of
CD4*CD25* regulatory T cells. In spite of functional 4-1BB expression
on CD4*CD25" regulatory T cells, the contribution of 4-1BB to the
proliferation of the regulatory T cells is minimal. Signaling through
4-1BB receptor, however, effectively (p < 0.05) neutralizes the suppres-
sive function of CD4*CD25* regulatory T cells in both in vitro and in
vivo. Such a desuppressive activity of 4-1BB is much more potent in
activated CD4*CD25* regulatory T cells.
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INDUCIBLE EXPRESSION OF FRA-1 IS REQUIRED
FOR SUSTAINED INTERLEUKIN (IL)-1-INDUCED
IL-8 TRANSCRIPTION

Elke Hoffmann, Oliver Dittrich-Breiholz, David Holzberg, Klaus
Resch, Michael Kracht, Institute of Pharmacology, Medical School
Hannover, D-30625 Hannover, Germany

IL-1 treatment of human KB epithelial cells induces a very rapid and
strong (>100-fold) induction of IL-8 protein, whereas EGF induces
only a 10-fold increase in IL-8 synthesis. To elucidate the molecular
mechanism for this quantitative difference in IL-8 expression, we
analysed the composition of IL-1 and EGF-induced protein complexes
at the endogenous IL-8 promoter. IL-1 activates IL-8 transcription
potently through both, NF-xB and AP-1 bindings sites of the IL-8
promoter, whereas EGF utilizes mainly the AP-1 binding site. As as-
sessed by chromatin-immunoprecipitation IL-1 rapidly and potently
induces recruitment of RNA polymerase II and p65 NF-xB to the
endogenous IL-8 promoter, whereas EGF only weakly induces RNA
Pol I binding and p6S recruitment. Further experiments were per-
formed to reveal how the AP-1 site contributes to IL-8 expression. By
both, RNAIi and cell-permeable peptides we found no evidence for a
role of c-JUN in IL-8 transcription. Instead, we show here that IL-1 and
EGF within one to four hours induce expression of FRA-1 and ¢-FOS,
which is paralled by increased recruitment of FRA-1 and ¢-FOS to the
IL-8 promoter. Furthermore, treatment of KB cells with PD98059 com-
pletely blocked IL-1-induced ¢-FOS and FRA-1 expression and sup-
pressed their recruitment to the IL-1 promoter. This results in partial
inhibition of IL-1-induced IL-8 mRNA and protein expression by
PD98059. In summary we provide strong evidence for a novel mecha-
nism of IL-8 transcription that requires ERK-dependent de novo syn-
thesis of FRA-1 and ¢-FOS. Recruitment of both proteins to the IL-8
promoter in addition to p65 NF-xB is required for strong and long
lasting IL-8 expression.
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POST-TRANSCRIPTIONAL REGULATION OF IFN-y
EXPRESSION BY p38 MAPK IN HUMAN NK CELLS

Athanasios Mavropoulos, Gareth Sully, Jeremy Saklatvala and Andrew
Clark, Kennedy Institute of Rheumatology Division, Imperial College
Faculty of Medicine, London W6 8LH, United Kingdom

Human Natural Killer (NK) cells are a subpopulation of lymphocytes
defined by expression of CD56 and lack of CD3. They play an impor-
tant role in the innate immune response, for example mediating cy-
tolytic killing of virus-infected cells or tumours. They also secrete
immunomodulatory cytokines, which influence the adaptive immune
system and other arms of the innate immune response. For example
NK-derived interferon y (IFN-y) primes myeloid cells for increased
production of pro-inflammatory cytokines, and promotes differentia-
tion of T helper cells towards the Thl phenotype. In experimental
models of infectious disease, survival is often dependent upon the early
synthesis of IFN-y by NK cells. This is driven by cytokines such as
IL-12 and IL-18, which are produced by pathogen activated monocytes
or dendritic cells. Here we show that IL-12 and I.-18-dependent IFN-y
production by NK cells involves the stabilisation of IFN-y mRNA by
the mitogen activated protein kinase p38 pathway. The 3’ untranslated
region of IFN-y mRNA mediates p38-dependent mRNA stabilisation,
and contains five copies of the motif AUUUA, which has been impli-
cated in the regulation of mRNA decay. Hence IFN-y gene expression is
post-transcriptionally regulated in a similar manner to other pro-
inflammatory genes such as TNFeg, IL-6, IL-8 and cyclooxygenase-2.
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DEVELOPMENT AND EVALUATION OF A CUSTOMIZED
DNA MICROARRAY RELEVANT TO INFLAMMATION

Oliver Dittrich-Breiholz!, Heike schneider’, Lutz Wehmeier?, Klaus
Resch’, and Michael Kracht!, ! Institute of Pharmacology, Medical
School Hannover, D-30625 Hannover. 2MWG Biotech, D-85560
Ebersberg, Germany

Chronic inflammatory diseases are driven — at least in part - by deregu-
lated expression of a large number of pro- or anti-inflammatory pro-
teins. It is thus highly desirable to develop tools that allow to follow
changes in the inflammatory gene expression profil. Therefore, we have
designed and thoroughly evaluated a small DNA microarray that allows
to analyse the expression of 135 well characterized inflammatory genes
which were selected by an extensive literature search, comprising
regulated proteases, matrix components, cytokines, cytokine receptors,
adhesion molecules, chemokines, chemokine receptors, metabolic en-
zymes and signalling molecules. Three amino-modified oligonucle-
otides per gene were designed by an elaborated computer-based search
(MWG Biotech). The specificity of the probes for their target genes was
verified in more than 250 experiments using labelled cRNA prepared
from 5 pg of total RNA of different cell lines, primary blood cells and
tissues that had been exposed to LPS, IL-1 or TNF. Several examples of
experiments will be given to demonstrate that this array allows to
monitor qualitatively as well as quantitatively the inflammatory gene
expression profil in mice and man. Utilizing oligonucleotides as probes,
the array can be easily expanded with probes for additional genes to
optimize its use in a variety of inflammatory conditions. Furthermore,
the data obtained so far will be stored in a database that will be
accessible by all future users of the array. In summary, our data provide
an example how to rapidly develop a microarray relevant to a defined
biological context at low cost and with high versatility.
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REGULATION OF TRISTETRAPROLIN EXPRESSION
BY THE MITOGEN-ACTIVATED PROTEIN KINASE
P38 PATHWAY

Carmen Tchen, Gareth Sully, Jeremy Saklatvala, Andy Clark, Kennedy
Institute of Rheumatology Division, Imperial College School of
Medicine, London, UK

The mitogen-activated protein kinase (MAPK) p38 pathway plays a
fundamental role in the regulation of inflammatory gene expression.
MAPK p38 is notably implicated in the regulation of expression of
Tumour Necrosis Factor o (TNFa), a major pro-inflammatory cytokine.
Deregulation in TNFa synthesis is linked to many inflammatory dis-
eases including Rheumatoid Arthritis and Inflammatory Bowel Dis-
ease. Therefore control of TNFa synthesis is a major target for thera-
pies. In LPS-stimulated macrophages RAW 264.7 cells, p38 regulates
both the on-phase and off-phase of TNFa synthesis. MAPK p38 is
required for the stabilisation and translation of the TNFa message.
However, MAPK p38 also regulates the expression of Tristetraprolin
(TTP), a zinc finger protein which binds to and destabilises TNFo
mRNA. TTP is therefore part of a negative feedback loop that functions
to restrain TNFo production. We show here that p38 is required for the
stabilisation of TTP mRNA; that this stabilisation is mediated by an
adenosine-uridine rich element (ARE) found in the 3’untransiated
region (3'UTR) of the TTP transcript; and that TTP is able to bind to its
own 3’UTR therefore potentially auto-regulating its expression.
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REGULATION OF CD33-RELATED SIGLECS
BY CYTOKINES

Selinda Orr, Richard Buick, Nuala McCann and James A. Johnston,
Department of Immunology, Whitla Medical Building, Queen’s
University, Belfast, 97 Lisburn Road, Belfast BT9 7BL, UK

The Siglecs are a family of immune inhibitory cell surface receptors.
There are eleven members of this recently identified family of glyco-
proteins. Each receptor contains at least one tyrosine motif in their
cytoplasmic tail. The CD33 related Siglecs (Siglecs 5-11) contain a
membrane proximal ITIM motif (I/V/L/S)xYxx(L/V) and 2 membrane
distal ITSM motif TxYxx(V/T). SH2-containing phosphatases are re-
cruited to the receptor upon tyrosine phosphorylation of ITIMs.
CD33 has been shown to bind to the phosphatases SHP-1, SHP-2 and
SHIP through the two phosphorylated tyrosine motifs in its cytoplasmic
tail. Although eleven Siglec family members have been identified little
is known about regulation during immune response. Here we describe
the regulation of Siglec expression in response to cytokines such as
GM-CSF, IL-2, IL-10, IFN-y and LPS. Real time PCR has been used to
examine Siglec expression patterns in various cell lines. Flow cytom-
etry has been used to determine expression of Siglecs on the cell
surface. The data suggests that this family of inhibitory receptors are
highly regulated during the immune response and thus likely contribute
to the regulation of the inflammatory response.
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TREATMENT OF HELA CELLS WITH SMALL
INTERFERING RNAS AGAINST HUR OR LAMIN A
AND C RESULTS IN CYCLOOXYGENASE-2 EXPRESSION.

Kate A. Alford, Jeremy Saklatvala, Jonathan L.E. Dean. Kennedy
institute of Rheumatology Division, Imperial College, London. United
Kingdom.

Short interfering RNAs (siRNAs) are now used routinely to ‘kmock-
down’ specific target proteins to investigate their function in mamma-
lian cells. We show that using an siRNA against the AU-rich element
binding protein HuR, we can achieve approximately 90% reduction of
HuR protein levels in HeLa cells. These HuR knockdown cells produce
cyclooxygenase-2 (COX-2) mRNA and protein as well as secreting
interleukin-6 and interleukin-8. Treatment of HeLa cells with siRNA
against Lamin A and C also resulted in induction of COX-2 protein.
Treatment of the cells with a non-specific ‘Scramble’ control RNA did
not induce COX-2. Whilst the induction of inflammatory response
genes could be relatively specific to loss of HuR or Lamin A and C, the
results raise the possibility that the depletion of essential proteins from
mammalian cells, or the RNA interference process itself, could cause
cell stress and thereby induce the expression of inflammatory genes.
This possibility needs further investigation.
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MUTATION & FUNCTIONAL ANI.&LYSIS OF THE HUMAN
IL-18 PROMOTER IN SARCOIDOSIS

D. Kelly, C. Greene, P. Gallagher, C. Taggart, G. Meachery, S. O’neill,
N.G. McElvaney, Respiratory Research Division, Dept. Medicine,
RCSI ERC, Beaumont Hospital, Dublin Ireland

Sarcoidosis is a multisystemic disease of unknown aetiology, charac-
terised by a granulomatous inflammatory process. The primary mani-
festation of the disorder is an accumulation of mononuclear inflamma-
tory cells, mostly activated CD4™ Th1 T-lymphocytes, which produce
IL-2. IL-18 is important in the pathogenesis of sarcoidosis, via its AP-1
and NFx-B-mediated regulation of IL-2 gene transcription and protein
production. In 2/3 sarcoidosis patients spontaneous remission occurs &
the remaining patients develop a progressive form of the disease.
Resolution of sarcoidosis correlates with high levels of IL-18 in the
lung. This study seeks to determine whether mutations in the regulatory
regions (5’ untranslated region & intron-1 promoter) of the IL-18 gene
influence its physiological levels and thus contribute to disease pheno-
type. Mutation detection was performed using single strand conforma-
tion polymorphism & restriction fragment length polymorphisn analy-
ses. SNP’s were identified and screened in 142 sarcoid patients and
139 healthy controls. Results indicated that the T1336 allele (intron-
1 promoter region) and the CC-607 genotype (5’UTR promoter) were
significantly associated with sarcoidosis. The functional consequences
of these mutations were assessed using reporter gene assays, mRNA
and protein expression analyses. Initial studies demonstrate a signifi-
cant increase in promoter activity in response to sarcoid BAL and
various stimuli.
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C-REL IS REQUIRED FOR CHROMATIN REMODELING
ACROSS THE INTERLEUKIN-2 GENE PROMOTER

Sudha Rao", Adele Holloway*, Steve Gerondakis!, Donna
Woltring"and M. Frances Shannon®, * Division of Molecular
Bioscience, John Curtin School of Medical Research, Australian
National University, Canberra, ACT 2601, Australia. ¥ Walter and Eliza
Hall Institute, Parkville, Victoria 3100, Australia

Interleukin-2 gene transcription occurs in an activation-dependent
manner in T cells responding to T cell receptor and CD28 activation.
One of the critical events leading to increased IL-2 transcription is an
alteration in chromatin structure across the 300bp promoter region of
the gene. We initially showed that IL-2 gene transcription in CD4*
primary T cells is dependent on the NF-kB family member, c-Rel but
not RelA. We found that c-Rel is essential for global changes in
chromatin structure across the 300bp IL-2 promoter in response to
CD3/CD28 in primary CD4" T cells but not in response to the pharma-
cological signals, paralleling the requirement for c-Rel in IL-2 mRNA
and protein accumulation. Interestingly, measurement of activation-
induced localized accessibility changes using restriction enzyme diges-
tion revealed that accessibility close to the c-Rel binding site in the
CD28RR region of the promoter is specifically dependent on c-Rel. In
contrast, restriction enzyme sites located at a distance from the
CD28RR behave independently of c-Rel. These results suggest a non-
redundant role for c-Rel in generating a correctly remodeled chromatin
state across the IL-2 promoter and imply that the strength of the signal
determines the requirement for c-Rel.
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NOVEL PATHWAYS FOR INTERFERON-y-MEDIATED
REGULATION OF MACROPHAGE GENE EXPRESSION

T.R. Hughes, J.R. Mead, S.A. Irvine, S. Evans, E. Harvey and
D.P. Ramji, Cardiff School of Biosciences, Cardiff University, Cardiff,
Wales, U. K.

IFN-y regulates the expression of key genes in macrophages that are
involved in the cellular uptake of lipids and the inflammatory response,
two critical events in the pathogenesis of atherosclerosis. The mecha-
nisms by which IFN-y modulates the expression of such genes remains
largely unclear. We have, therefore, investigated how IFN-y regulates
the expression of genes coding for lipoprotein lipase (LPL), which
plays akey role in the pathogenesis of atherosclerosis, and the inducible
cAMP early repressor (ICER), a potent transcriptional inhibitor.
IFN-y decreased LPL gene expression at the transcriptional level and
this response was mediated through three regulatory sites that bound to
the transcription factors Spl and Sp3. Further studies revealed that
IFN-v activated casein kinase 2 (CK2), which then triggered a decrease
in both the Sp1 DNA binding activity and the steady state levels of Sp3
polypeptides. In the case of IFN-y-induced ICER expression, we
showed using a panel of inhibitors against components of known signal
transduction pathways that this was also mediated through CK2. The
action of CK2 was via the activation of the cAMP response element
binding protein (CREB), which is known to stimulate ICER gene
transcription. These studies, therefore, reveal the existence of poten-
tially novel pathways for IFN-y regulation of macrophage gene expres-
sion that involves a CK2-mediated modulation of the action of down-
stream transcription factors such as CREB, Spl and Sp3.

We thank the Wellcome Trust and the British Heart Foundation for
financial support
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GADD458 IS A PRIMARY RESPONSE GENE
IN PANCREATIC g-CELLS EXPOSED TO IL-1§

Claus M. Larsen, 'Guido Franzoso and Thomas Mandrup-Poulsen,
Steno Diabetes Center, Karolinska Institue and ! Univ. of Chicago,
Gentofte/Denmark, Stockholm/Sweden and Chicago/USA

IL-1B is an important mediator of immune mediated apoptosis of
pancreatic p-cells leading to type 1 diabetes mellitus. The apoptotic
effect of IL-1p is potentiated by IFN-y and TNF-a. JNK is crucial for
IL-1B signaling of this effect as prevention of INK activity completely
blocks IL-1p induced B-cell apoptosis. In MEFs and 3DO cells induc-
tion of Growth Arrest and DNA Damage-Inducible gene (gadd)45p8
inhibits JNK activation. The aim of this study was to investigate
gadd45p regulation by cytokines in the B-cell lines INS-1E (rat) and
BTC3 (mouse).

Methods: Quantitative RT-PCR on RNA isolated from cells exposed to
cytokines was performed using SYBR Green DNA-binding dye.
Results and discussion: IL-1p, IFN-y and TNF-¢ induced a 10.9, 4.6
and 1.7 fold induction of gadd45p, respectively, in INS-1E cells. Time
course experiments showed a significant gadd45f induction by IL-1p
from 0.5h until at least 4h with a peak of 11.7 at 2h (n = 4). Preincuba-
tion of INS-1E with IL-1B and cyclohexamide caused a 3.8 fold super-
induction over IL-1P treated levels. In BTC3 cells IL-1B caused a
2.9 fold induction at 1h (n=3). In NIH-3T3 fibroblasts a 110.9 fold
induction at 2h of gadd45f by IL-1B indicated insufficient gadd458
induction in B-cells. We conclude that gadd45p is a novel primary
response gene in B-cell IL-1P signaling, but that induction may be
insufficient to prevent proapoptotic JNK signaling.Supported by JDFRI
grant #4-2002-457
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DIFFERENTIATION OF MONOCYTES TO MACROPHAGES
OR DENDRITIC CELLS IS ASSOCIATED WITH CHANGES
IN IRF4 AND IRF8 EXPRESSION AND DNA-BINDING
CAPACITY

Anne Lehtonen’, Ville Veckman', Tuomas Nikula?, Riitta Lahesmaa?,
Sampsa Matikainen!, and Ilkka Julkunen', ! National Public Health
Institute, Helsinki, Finland, 2Turku Centre for Biotechnology,
University of Turku and Abo Akademi University, Turku, Finland

IRFs form a family of transcription factors involved in cellular differ-
entiation and innate immune responses. IRF4 expression, originally
regarded as lymphocyte-restricted, has also been found in macroph-
ages. As monocytes can differentiate into macrophages and dendritic
cells (DC), we performed an RNA microarray analysis on human
primary monocytes stimulated with GM-CSF and/or IL-4. IRF4 was
detected as a direct target gene for both GM-CSF and IL-4. More
detailed analyses of the kinetics of IRF4 mRNA expression in mono-
cytes revealed that GM-CSF and IL-4 strongly up-regulated IRF4
mRNA expression with fast kinetics. Basal IRF4 mRNA expression
was not detected in macrophages. However, IL-4, but not GM-CSF, was
able to up-regulate IRF4 mRNA expression in macrophages. Instead,
DC showed basal expression of IRF4 mRNA. IRF4 is known to bind
DNA in a complex with IRF8 and an Ets-family member, PU.1. Based
on gene targeting experiments in mice, dendritic cell differentiation and
functions require IRF8/ICSBP. By DNA affinity binding experiments
we found that GM-CSEF, but not IL-4, enhanced DNA-binding of IRF4
and IRF8 to their target elements in monocytes. Our results indicate that
during cytokine-mediated differentiation of human primary monocytes
to macrophages or DCs, expression and functions of IRF4 and IRFS8 are
altered.
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IRF-S8\ICSBP CONFERS INNATE RESISTANCE
TO INTERAPHAGOSOMAL PATHOGEN THROUGH
THE REGULATION OF NRAMP1

Michal Alter-Koltunoff, Sharon Ehrlich, Natalie Dror, Aviva Azriel, and
Ben-Zion Levi, Department of Food Engineering and Biotechnology,
Technion, Haifa 32000, Israel

Interferon (IFN) consensus sequence binding protein (ICSBP) also known
as IRF-8 is a member of a family of transcription factors termed IFN
regulatory factors (IRF). Its expression is restricted mainly to cells of the
immune system, and it plays 2 key role in the maturation of macrophages.
IRF-8/ICSBP functions by forming different DNA-binding heterocom-
plexes with other transcription factors. Recently, using yeast two-hybrid
analysis, we have isolated a novel protein that associates with IRF-8/ICSBP
termed Myc-interacting zinc finger protein (Miz-1). One of the genes that is
regulated by Miz-1 is Natural resistance-associated protein 1 (Nrampl),
which is a proton/bivalent cation transporter. Nramp] is located in late
endosomes/lysosomes in macrophages and functions in inpate resistance to
interaphagosomal pathogens. A single mutation in this gene leads to mice
strain sensitive to intracellular/ intraphgosomal pathogens. Using Nrampl
promoter in reporter gene assay we show that it is a target promoter of
IRF-8/ICSBP following interaction with Miz-1 only in hematopoietic cell
line. As a putative PU.1 binding site is present in the murine Nrampl
promoter, we tested its effect on the promoter. PU.1 is hematopoietic specific
protein known to interact with IRF-8/ICSBP and has an essential role in
myelopoiesis. Co-transfection of Miz-1, IRF-8/ICSBP and PU.1 resulted in
an enhanced activation of Nramp] in hematopoietic cell line. More interest-
ingly, PU.1 enabled Nramp1 activation in non-hematopoietic cell line, there-
fore being the missing factor in those cells. In addition, the level of Nramp1
in macrophage cell line derived from IRF-8\ICSBP null mice is very low and
can not be induced by interferon-y and LPS. Furthermore, these mice are
sensitive to a similar pathogen repertoire as mutant Nrampl mice. These
results suggest that IRF-8/ICSBP has a major role in the regulation of
Nramp] gene under pathogens infection. Our work lays the molecular basis
for the restricted expression of Nramp1 and its activation by a specific subset
of nathogens and suggests a possible explanation for the sensitivity of
IRF-8\ICSBP" mice to interaphagosomal pathogens.
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INTERACTIONS BETWEEN NITRIC OXIDE,
GLUTATHIONE AND MAP KINASES INFLUENCING
CYTOKINE AND CHEMOKINE RESPONSES IN HUMAN
EPITHELIAL CELLS

C.A. Gibney, B.F. Flanagan* and J.W. Coleman, Departments of
Pharmacology and * Immunology, University of Liverpool, Liverpool,
UK

Nitric oxide (NO) is an important regulator of cytokine and chemokine
expression by various cell types, which may differ in susceptibility. In
this study we have investigated the capacity of NO to regulate cytokine
and chemokine mRNA in human A 549 epithelial cells stimulated with
TFN-y, TNF and IL-18. The mRNA species measured included TNF,
IL-6, IL-8, IL-15, RANTES, IP-10 and MCP-1. Exposure of the cells
for up to 24 h with the chemical NO donor SNAP did not influence the
cytokine or chemokine mRNA response. Depletion of GSH with the
y-GCS inhibitor BSO rendered the cells vulnerable to NO and a conse-
quent reduction in mRNA for TNF, IL-6, IL-15, RANTES and IP-10
was observed. However, mRNA species for MCP-1 and IL-8 remained
relatively resistant suggesting differential signalling pathways between
species and selectivity of NO for individual pathways. The p38 MAPK
inhibitor SB203580 mimicked NO by inhibiting the induced expression
of mRNA species other than MCP-1 and IL-8 whereas the IxBa kinase
inhibitor BAY 11-7082 blocked all induced mRNA species. We con-
clude that the primary target for NO in this system is not a shared
transcription factor but more probably the p38 MAPK pathway, and
that high GSH levels attenuate the response.
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TOWARDS VIRAL-VECTOR MEDIATED
ANTI-INFLAMMATORY CYTOKINE GENE TRANSFER
IN EXPERIMENTAL MULTIPLE SCLEROSIS

A.-M. Van Dam, D. Mercier, S.P. Niclou®, EJ.H. Tilders, J. Verhaagen”
and B. Drukarch, Research Institute Neurosciences VU, Dept. Medical
Pharmacology, VUmc; " Netherlands Institute for Brain Research,
Amsterdam, The Netherlands

Multiple Sclerosis (MS) is an inflammatory disease affecting both brain
and spinal cord, resulting in a relapsing, remitting pattern of clinical
symptoms. The inflammatory process is mediated by several factors,
including cytokines (e.g. IL-1) and reactive oxygen species (e.g. NO)
that contribute to demyelination and eventually axonal damage. To
counteract the inflammatory process during a chronic disease within the
central nervous system, local application of viral vectors expressing an
anti-inflammatory cytokine is an interesting approach.

We have produced low immunogenic adeno-associated viral vectors
(AAV) and lentiviral vectors (LVV), expressing rat IL-10, rat IL-1ra or
green fluorescent protein (GFP). Virally produced IL-1ra acted equipo-
tent as recombinant IL-1ra in reducing IL-1-induced IL.-6 production
by C6 cells. However, virally produced IL-10 was far less potent than
recombinant IL-10 in reducing lipopolysaccharide-induced TNFa pro-
duction by NR8383 cells.

Administration of LVV expressing GFP into the cisterna magna (ic) of
rats suffering from chronic-relapsing experimental autoimmune en-
cephalomyelitis (cr-EAE; model for relapsing-remitting MS) results in
expression of GFP in meningeal and ependymal cells of both brain and
spinal cord. In a pilot study, rats suffering from cr-EAE have been
injected ic with LVV expressing IL-10 (n = 3), IL-ra (n = 3) or GFP
(n = 4) and promising therapeutic effects have been found.
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T CELL SPECIFIC EXPRESSION OF THE HUMAN TNF-¢
GENE INVOLVES A FUNCTIONAL AND HIGHLY
CONSERVED CHROMATIN SIGNATURE IN INTRON 3

Robert Barthel and Anne E. Goldfeld, Center for Blood Research and
Harvard Medical School, Boston, MA, USA

Using a phylogenetic approach, we identified highly conserved se-
quences within intron 3 of the human tumor necrosis factor-o. (TNF-a)
gene. These sequences form cell type specific DNasel Hypersensitivity
(DH) sites and display cell type specific DNA-protein contacts in in
vivo genomic footprints. Consistent with these results, intron 3 confers
specific activity upon a TNF-a reporter gene in Jurkat T cells but not
THP-1 monocytic cells. Thus, using a combinatorial approach of phy-
logenetic analysis, DH analysis, ir vivo footprinting and transfection
analysis, we demonstrate that intronic regulatory elements are involved
in the cell type specific regulation of TNF-a gene expression.
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MECHANISMS OF STIMULUS-INDUCED CONTROL
OF MRNA STABILITY

Thomas Hamilton, Roopa Biswas, Shyamasree Datta, Michael
Novotny, and Julie Tebo, Department of Immunology, Cleveland Clinic
Foundation, Cleveland, OH USA

AU rich elements (AREs) located within the 3’UTRs of many cytokines
and chemokines promote rapid mRNA decay and the stability of such
mRNAs is subject to modulation by both pro- and anti-inflammatory
stimuli. The biochemical mechanisms underlying these processes are
amenable to analysis using cell free mRNA degradation. The in vitro
degradation of a capped and polyadenylated RNA substrate containing
ARE sequences from the 3’UTR of the mouse KC (CXCL1) chemokine
mRNA involves the sequential deadenylation of the transcript followed
by 3’ to 5° directed degradation of the mRNA body. The rate of in vitro
decay is reduced using extracts prepared from LPS-stimulated mac-
rophages and this response to LPS is antagonized by IL-10 or TGFB.
The deadenylation of this mRNA substrate can be selectively prolonged
in intact cells by over-expression of the ARE binding protein AUF1 and
extracts from such cells exhibit a comparable defect in deadenylation of
the polyadenylated in vitro transcript. This process depends upon the
activity of a poly A specific ribonuclease (PARN). LPS treatment of
macrophages results in redistribution of PARN from the cytosol to the
nucleus with resultant decrease in substrate degradation. These findings
collectively suggest that alterations in specific mRNA decay are medi-
ated through the action of ARE binding proteins and stimulus-
dependent alterations in the subcellular localization of PARN activity.
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IL-4 REGULATES IFNG-INDUCED MACROPHAGE
CHEMOKINE GENE EXPRESSION IN BOTH
STAT6-DEPENDENT AND -INDEPENDENT FASHION

Jennifer Major and Thomas Hamilton, Department of Immunology,
Cleveland Clinic Foundation, Cleveland, OH USA

IL-4 promotes the development of type 2 immune response in part by
modulating patterns of gene expression in cells of the innate immune
system. We have examined the spectrum of IL-4 mediated changes in
IFNy-stimulated gene expression using Affymetrix oligonucleotide
microarray analysis of mRNAs obtained from primary thioglycollate-
elicited peritoneal macrophages or RAW264.7 cells. IFNy-treatment
induced elevated expression of a broad range of mRNAs (100-200) in
both cell populations and IL-4 was able to suppress the expression of
approximately 10% of these changes. Thus the range of IFNy-inducible
changes that is sensitive to IL-4 is relatively restricted, consistent with
our prior finding that IL4 does not interfere with IFNy-signaling the
activation of the STAT1 transcription factor. All of the IL-4-mediated
suppressive changes were lost using macrophages obtained from
STAT6-deficient mice. In contrast, IL-4 promoted or potentiated the
expression of a small subset of IFNy-inducible chemokine genes in-
cluding MCP-2, MCP-3, and MCP-5. This response was obtained in
both STAT6+/+ as well as STAT6-/- macrophages. Interestingly, ex-
pression of the IFNy-inducible chemokine IP-10 was suppressed by
IL-4 in the presence of STAT6 and potentiated by IL-4 in its absence.
These findings demonstrate that the diverse functional response to
IL-4 involves signaling events that include but are not limited to the
activation of STAT6 and some of which are able to cooperate with
IFNy-induced pathways.
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PU.1 REGULATION BY GRANULOCYTE
COLONY-STIMULATING FACTOR (G-CSF)

Donghoon Yoon, Jack J. Bevers III, Athanasia D. Panopoulos, Ling
Zhang and Stephanie S. Watowich, The University of Texas MD
Anderson Cancer Center, Houston, Texas USA

The transcription factor PU.1 is essential for both myeloid cell and B
cell development. PU.1 is induced during myelopoiesis and high levels
are required for terminal maturation, yet the mechanisms regulating
PU.1 gene expression are unclear. We have shown that PU.1 is stimu-
lated in murine bone marrow cells by ex vivo G-CSF treatment. Admin-
istration of G-CSF in vivo upregulated PU.1 in the bone marrow,
without causing a significant change in the proportion of Gr-1/Mac-1-
positive cells. PU.1 mRNA was induced by 4-6 h, indicating transcrip-
tional activation by G-CSF receptor signals. Stat3 plays an important
role in cytokine-dependent PU.1 induction, as judged by studies using
dominant inhibitory Stat3 as well as chimeric Epo receptors engineered
to activate Stat3 in place of Stat5. The DNA binding activity of Stat3
was required for G-CSF-dependent PU.1 expression. Chromatin immu-
noprecipitation studies have shown G-CSF-dependent recruitment of
Stat3 to three high affinity sites in the PU.1 promoter region. Collec-
tively, these results demonstrate that PU.1 expression is activated by
G-CSF signaling and indicate an important role for Stat3. Since high
levels of PU.1 are required for myelopoiesis, these results suggest that
G-CSF may stimulate a threshold level of PU.1 that is necessary for
complete myeloid differentiation.
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MODULATORY ROLE OF NFATS in TNF GENE
TRANSCRIPTION

A. Tsytsykova, C. Lopez-Rodriguez, J. Esensten, F. Ligeiro, A. Rao,
A. Goldfeld, Center for Blood Research and Harvard Medical School,
Boston, MA, USA

The NFAT5 (TonEBP) transcription factor is a unique member of the
rel/NFxB/NFAT superfamily. It activates transcription of genes in-
volved in osmoregulation and represents the only known mammalian
transcription factor that is activated in response to hypertonicity. In
addition, NFAT5 was shown to be involved in the induction of the
proinflammatory cytokines TNF and LT- in response to hypertonic
conditions. We show here that NFATS may also regulate transcription in
the immune system under isotonic conditions. NFATS only binds to one
of the six TNF NFAT binding sites that can bind the other four NFAT
family members, and consistent with this, NFATS serves as a week
activator of TNF transcription and competes for binding to its cognate
site with the strong activator, NFATp, in T cells activated through TCR.
Maximal levels of NFAT5 coincide with TNF and NFATp down-
regulation after T cell induction by PMA + Ionophore. Furthermore,
hypertonic induction of NFATS depresses TNF transcription in T cells
after PMA + Ionophore induction. Thus, NFAT5 functions as an acti-
vator or a repressor of TNF transcription in T cells, depending on the
osmolarity of the environment and the state of activation of the cells.
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IL-5 GENE EXPRESSION IS REGULATED
BY cAMP/PROTEIN KINASE A DEPENDENT CHROMATIN
MODIFICATION

Stefan Klein-Hesling, Mithilesh Kumar JHA and Edgar Serfling,
Institute for Pathology, University of Wuerzburg, Wuerzburg, Germany

T helper 2 (Th2) cell contain relatively high levels of cyclic AMP
(cAMP), a potent inducer of protein kinase A (PKA) activity.
Although treatment of T cells with compounds which elevate cAMP
levels was previously described to augmente Th2 cell responses, in
particular IL-5 synthesis, less is known about the adenylylcyclase/
cAMP signaling pathway in Th2-lymphokine gene regulation. Using
primary murine T lymphocytes we show here that (1.) inhibition of
PKA activity in Th2 effector cells impairs IL-5 synthesis, whereas (2.)
the expression of PKA catalytic subunit aenhances. IL-5 synthesis in
ThO cells and the thymoma cell line EL-4. In EL-4 cells the elevation of
cAMP levels by forskolin induces hyperacetylation of histonr H3 at the
IL.-5 promoter, but not at the IL-2 promoter. Also the binding of the
transcription factor NFATc!1 to the IL-5 promoter depends on increased
cAMP levels while the binding to the IL-2 promoter is cAMP depen-
dent. Enhanced histone H3 acetylation at the IL-5 gene after treatment
of EL-4 cells with Trichostatin A supports the binding of NFATc1 to the
IL-5 promoter and elevated the levels of IL-5 secretion. Therefore, PKA
activity regulates IL-5 gene expression in Th effector cells by inducing
histone H3 hyperacetylation and NFATc] recruitment.
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AUF1 SELECTIVELY REGULATES THE STABILITY
OF CHEMOKINE mRNA

Shyamasree Datta, Roopa Biswas, and Thomas A. Hamilton,
Department of Immunology, Cleveland clinic Foundation, Cleveland,
OHUSA

Many inflammatory cytokine and chemokine mRNAs are both unstable
and sensitive to stabilization in response to pro-inflammatory stimuli.
AU-rich elements (AREs) within the 3°UTR of mature mRNAs confer
instability and sensitivity to stabilization. These sequences are recog-
nized by ARE-binding proteins (AUBPs) that may act to either enhance
or reduce mRNA decay. Here we report that the mouse KC chemokine
(CXCL1) mRNA is unstable but can be stabilized by following stimu-
lation with cytokine IL-1 when expressed in HEK93 cells as a transgene
controlled by the tetracycline promoter. Furthermore, KC mRNA can
be stabilized by over-expression of the AUBP AUF1 but not HuR. This
effect is sequence specific as the decay of mRNAs containing the
coding region from the KC mRNA and 3'UTR sewuence of either
IL-12p40 or rabbit B-globin were not stabilized. Over-expression of
AUF1 decreased the rate of deadenylation leading to the accumulation
of mRNAs with longer polyA tails. These observation were confirmed
in a cell free mRNA degradation assay using a capped and polyadeny-
lated in vitro transcript containing the ARE motif from the KC 3'UTR
and extracts from 293 cells transfected to express AUF1. Extracts from
HuR transfected cells were unaltered. The stabilizing effects of elevated
AUF1 seen in the cell free assay were lost when the ARE motif of the
substrate RNA was mutated or when a non-adenylated substrate was
employed. Interestingly, binfing studies (RNA EMSA and UV-
crosslinking) dmonstrated that HuR bound the KC ARE motif with
greater avidity that did AUF1. These results demonstrate that the stabil-
ity of ARE containing mRNAs can be selectively modulated by distinct
AUBPs in a sequence specific fashion
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HIGH THROUGHPUT APPROACHES REVEAL NEW
REGULATORY NETWORKS FOR IRF-S$\ICSBP
IN MACROPHAGE FUNCTIONING

Michal Alter-Koltuoff, Natalie Dror, Sharon Ehrlich, Aviva Azrel,
Ben-Zion Levi, Department of Food Engineering and Biotechnology,
Technion, Haifa 32000, Israel

IRF-S\ICSBP is a member of the interferon regulatory family of tran-
scription factors, which is essential for the differentiation of myeloid
progenitor cells towards mature macrophages, and for the generation of
CD8a+ dendritic cells. Mice with null mutation to IRF-8\ICSBP develop
a chronic myelogenous leukemia like syndrome and are sensitive to
certain pathogens. IRF-8\ICSBP exerts its activity through the interaction
with other transcription factors via a specific protein-protein module
termed IRF Association Domain (IAD). We have employed high through-
put techniques like yeast two hybrid (Y2H) and DNA microarray in order
to gain better insight on the regulatory network of IRF-8\ICSBP in mature
macrophages.

Using Y2H we have identified several specific genes among which was
Myc Interacting Zinc finger protein 1 (Miz-1). This interaction is re-
stricted to immune cells and takes place on the promoter of the Natural
Resistance-Associated Macrophage Protein 1 (Nrampl) gene, which
functions in innate resistance to interaphagosomal pathogens. The level
of Nrampl in macrophage cell line originating from IRF-8\ICSBP null
mice is very low and can not be further induced by interferon-y and LPS.
Our work lays the molecular basis for the restricted expression of Nramp)
and its activation by a specific subset of pathogens and explains in part the
sensitivity of IRE-8\ICSBP~'~ mice to interaphagosomal pathogens.

To gain better insight on the role of IRF-8\ICSBP in mature macrophages,
DNA microarray was performed with RNA samples from peritoneal
macrophages treated or not treated with interferon-y and LPS. The
analysis was performed with samples retrieved from IRF-S8ACSBP
knockout mice and compared to wild type mice. This allowed us to
identify specific roles for this factor in mature macrophage in general and
inflammation in particular. Collectively, the pivotal role of IRF-8\ICSBP
in innate immunity and inflammation could be demonstrated using high
throughput technologies.
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CHICKEN IMMUNE - RELATED GENE DISCOVERY
BY ANALYSIS OF ESTS

Jacqueline Smith, David W. Burt, Roslin Institute, Roslin, Midlothian
(Edinburgh), EH25 9PS, UK

In order to increase the resources available in chicken, a large-scale EST
project was recently undertaken. 21 different embryonic and adult
tissues were used to create 64 cDNA libraries. 339,314 ESTs were
subsequently sequenced and the data deposited in the chicken EST
database: hup://www.chick.umist.ac.uk. Upon assembly, 85,486 con-
tigs were produced, 20% of which represent full-length cDNAs.
BLAST homology searches found that 38% of contigs have orthologues
in other species, with the remainder of the sequences representing
avian - specific genes orrapidly — evolving genes. From the EST data it
is estimated that the chicken genome contains around 35,000 genes.
This large EST collection provides us with a tool for discovering
previously — unidentified chicken genes. We have used the available
data to search for immune — related genes. Here we report the identifi-
cation of several such genes, many of which were previously un-
described in EMBL. The ESTs include cytokines, chemokines, anti-
gens, cell surface proteins, receptors and MHC-associated genes. The
identification of these kinds of genes will allow further study of avian
immunology and will pave the way for large-scale immune-telated
microarray experiments.
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IL-6 POLYMORPHISMS AND BONE DENSITY
IN AUSTRALIAN MENOPAUSAL WOMEN

M.S. Clark!, J.R. Guthrie', L. Dennerstein', M. Southey 2, * Office for
Gender and Health, Department of Psychiatry, University of
Melbourne, Australia, > Genetic Epidemiology Laboratory,
Department of Pathology, University of Melbourne, Australia.

Objective: To determine whether two Intereleukin-6 (IL-6) polymor-
phisms are associated with bone density in meropausal women.
Design: 204 Australian born menopausal women (aged 46-56 at outset)
had two bone density scans of both the lumbar spine and the femoral
neck over a four year period. DNA polymorphisms of the [L-6 promoter
region, and the 3’ region were ascertained and analysed in relation to
baseline bone density, and change in bone density over time.

Results: Age, menopausal status, BMI, medications, calcinm, vitamin
D, cigarette and caffeine intake, and exercise levels were taken into
account in the analysis (ANCOVA) of the effect of IL-6 polymorphisms
on bone density. Past studies indicate that the individual polymorphism
alone have a significant effect on bone density. We hypothesize that the
presence of both polymorphisms will affect baseline bone density and
change in bone density over time and are currently analysing the results
of this study.

Conclusion: Since the regulation of IL-6 levels affects bone resorption,
the determination of the involvement of IL-6 polymorphisms with bone
density change will assist in the identification and treatment of indi-
viduals at risk of osteoporosis.

Key-words: Genetics; Osteoporosis; Polymorphism; Interleukin-6;
Bone density, Lumbar spine, femoral neck.
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ANALYSIS OF GLOBAL GENE EXPRESSION KINETICS
INACTIVATED T CELLS

F. Kalthoff, P. Musser, A. James, A. Aszodi, Novartis Pharma Research
Institute, Vienna, Austria

Chronic inflammatory diseases, such as autoimmune disorders, aller-
gies and asthma may be caused by the deregulation of genes crucial to
T cell survival, signal transduction, cytokine secretion, or responsive-
ness to external stimuli. In the present study, human T-cell activation
kinetics was studied at the transcriptome level using the Affymetrix
U95A oligonucleotide arrays. The experiment involved five replicate
measurements at nine time points. Qualitative expression pattern
strings were defined which captured statistically significant changes in
signal levels over time. A number of immunologically relevant genes
showing characteristic expression patterns were selected and other
genes with similar expression profiles were identified.

Previously published expression profiles for a variety of activation-
responsive genes encoding transcription factors, apoptosis regulators,
surface receptors or chemokines/cytokines were confirmed and refined,
thus validating the statistical methods of the analysis. In addition we
found previously unknown regulatory patterns for signaling molecules
such as tyrosine kinases (Ick, fyn) dual-specificity phosphatases (DSP6,
DSP8) as regulators of MAPK pathway and members of distinct cytok-
ine receptor families (TL-10Ra, IL-12Rf). These novel findings may
contribute to a better understanding of the sequence and dynamics of
T-cell responses following activation and to the identification of phar-
maceutically relevant targets in T cell-mediated disorders.
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CYTOKINE INTERACTION IN DISEASE

Laura Gathercole', Emma M Ogilvie', Sheila A Fisher?, Rachelle
Donn®, Wendy Thompson®, BPRG Study Group, Mark S Fife' and
Patricia Woo', ! Pediatric & Adolescent Rheumatology, University
College London, UK; 2 Guy’s, Kings and St Thomas’ School of
Medicine, UK; ® arc Epidemiology Unit, University of Manchester, UK

Abstract Text: You can either write directly into the text

Field or you can paste your text into the field. Text must not exceed
200 words.

Qur study focuses on the interactions between IL-6 and IRF-1 in sys-
temic arthritis (SA), a subgroup of Juvenile Idiopathic Arthritis (JIA).
We have previously shown (in a case-control study) and confirmed (by
Transmission Disequilibrium Test (TDT)) that the IL-6 -174G allele is
associated with SA. We have also reported a significant association
between JIA and a 3’UTR polymorphism in the IRF-1 gene. IRF-1
activates transcription of IL-6 and IL-6 induces IRF-1. We investigated
the interaction between IL-6 and IRF-1 in SA.

A cohort of Caucasian SA patients and ethnically matched healthy
controls were genotyped for the IL6 — 174 and IRF 3°UTR polymor-
phisms. The distribution of genotypes between these two loci was
independent in controls but not in cases (p = 0.006). Logistic regression
analysis done using Splus v5.1 revealed evidence for interaction be-
tween these loci (p = 0.036). This analysis indicates an increased risk of
disease of approximately 10% to individuals with IL-6-GG, IRF-1-
GA/AA in comparison with the baseline genotype of IL6-CC/CG, IRF
GG.

The epistatic interaction between the previously identified high-risk
genotype of IL-6 (GG) and the A-allele of IRF-1 in patients with SA
provides evidence of a functional interaction between these two inflam-
matory genes. This interaction may also contribute to the clinical
heterogeneity that characterizes SA.

This Work was funded by the Arthritis Research Campaign.
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METHYLENEDIOXYMETHAMPHETAMINE (MDMA;
“ECSTASY”) INCREASES LPS-INDUCED
IL-10 PRODUCTION VIA f-ADRENOCEPTOR ACTIVATION

TJ. Connor'?, A. Harkin?, J.P. Kelly?, ’ Trinity College Dublin,
2 National University of Ireland, Galway, Ireland

In the present study we examined the effect of methylenedioxymetham-
phetamine (MDMA; “Ecstasy”) on production of the anti-inflammatory
cytokine IL-10. The results demonstrate that MDMA increased LPS-
induced IL-10 production. However, immunoneutralisation of IL-10
did not block the ability of MDMA to suppress IL-1B and TNF-o
production, indicating that the ability of MDMA to suppress these
pro-inflammatory cytokines is independent of increased IL-10 produc-
tion. In vitro studies demonstrated that the MDMA -induced increase in
IL-10 was not due a direct effect of the drug on immune cells. Moreover,
the fact that MDMA promoted an immunosuppressive cytokine pheno-
type in adrenalectomised rats indicates that neither glucocorticoids nor
adrenal catecholamines mediated the effect. However, pre-treatment
with the B-adrenoceptor antagonist propranolol, and it’s peripherally
acting derivative nadolol, completely blocked the increase in IL-10,
suggesting that catecholamines released in the periphery most likely
from sympathetic nerves mediated the MDMA-induced increase in
IL-10 production. In contrast, neither propranolol nor nadolol blocked
the ability of MDMA to suppress LPS-induced TNF-a production.
Thus the mechanism(s) underlying the ability of MDMA to suppress
pro-inflammatory cytokine production remain to be elucidated.
Supported by the HRB.
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EFFICIENT MASS PRODUCTION OF PURIFIED
RECOMBINANT PORCINE IL-2

WITH BACULOVIRUS/INSECT CELL CULTURE GENE
EXPRESSION SYSTEM

S. Inumaru?, S. Suegami?, T. Kokuho!, M. Yamamoto?, S. NishikawaZ,
S. Watanabe!, T. Kubota!, ! National Institute of Animal Health,
2 Wakenyaku Co. Ltd., ! Tsukuba, Ibaraki, 2 Kusatu, Shiga, JAPAN

‘We have been producing animal cytokines by baculovirus gene expres-
sion systems, known as its high efficiency and mammal like post-
translational modifications. It is important to develop an efficient mass
production system of purified cytokines to operate animal experiments
and to establish cytokine agents. For this purpose, we attempted to use
CELL MASTER (Wakenyaku Co. Ltd.), a fermentor/biorector to de-
velop a porcine interlenkin-2 (poIL-2) mass production system. The
polL-2 recombinant baculovirus infected insect cell line SF21AE was
incubated in the CELL MASTER with 6 L. of Sf900II serum free
medium for 72 hrs. This culture fluid contained 84 mg/L (purity: 65%)
of recombinant poIL-2 (rpoIL-2). Three Litres of the fiuid was filtered
with 300kDa ultra-filter to remove virus particles etc. and concentrated
by 10kDa ultra-filtration. The rpolL-2 in the concentrate was precipi-
tated between 65% and 90% saturation of ammonium sulfate. The
precipitate was dissolved and dialyzed against PBS. Finally, 15.5 ml of
the rpolL-2 containing fraction (5.4 mg/ml, total: 84 mg, recovery:
33%) was prepared. Purity was 94.2%.

From these results, we concluded that serum free SF21AE cell culture
with the CELL MASTER and ammonium sulfate precipitation was
efficient procedure for mass production of purified cytokines, espe-
cially rpoIl-2.
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HUMAN CAFFEINE CONSUMPTION MAY INHIBIT
MONOCYTE AND NEUTROPHIL CHEMOTAXIS

Louise A. Horrigan, Michael Diamond, Thomas J. Connor, John P.
Kelly, National University of Ireland, Galway, Ireland

The purpose of this study was to investigate the effect of caffeine and its
major metabolite paraxanthine, at concentrations relevant to normal
human consumption, on leukocyte chemotaxis. Following a period of
abstinence (> 15hrs) from caffeine-containing food and beverages,
heparinized venous blood was taken from 8 healthy volunteers (7 fe-
males). Neutrophils were isolated by density gradient centrifugation.
Monocytes were isolated by density gradient centrifugation followed
by enrichment using a magnetic cell separation technique. The effect of
0~ 500 puM caffeine or paraxanthine on the chemotactic response of
neutrophils and monocytes to fMLP (10~ 8M) was assessed using a
Neuroprobe 48-well chemotaxis chamber. Caffeine significantly sup-
pressed neutrophil chemotaxis (20 pM and above), and monocyte
chemotaxis (50 uM and above). Paraxanthine also significantly sup-
pressed neutrophil chemotaxis (10 uM and above) and monocyte
chemotaxis (20 uM and above). In order to determine relevance to
human consumption, heparinized venous blood was taken from
6 healthy female volunteers 1 hour after consumption of 2 cups of
coffee and 1 bar of chocolate (approximate caffeine intake: 132mg).
Using HPLC, plasma was found to contain 27 (+ 2.1) uM caffeine and
10 (+ 1.4) pM paraxanthine. This study demonstrates that leukocyte
chemotaxis is suppressed by concentrations of caffeine and paraxan-
thine relevant to human consumption.
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CAFFEINE AND PARAXANTHINE SUPPRESS HUMAN
TNF-o PRODUCTION VIA A CYCLIC AMP/PROTEIN
KINASE A-DEPENDENT MECHANISM

Louise A. Horrigan, John P. Kelly, Thomas J. Connor, National
University of Ireland, Galway, Ireland

To date, relatively few studies have examined the effects of caffeine on
the immune system. This study investigates the effect of caffeine, and
its major metabolite paraxanthine, on LPS-stimulated cytokine produc-
tion in human whole blood cultures. Following a period of abstinence
(> 15hrs) from caffeine-containing food and beverages, heparinized
venous blood was taken from healthy female volunteers. Diluted whole
blood was incubated in the presence of LPS (1 pg/ml) and caffeine or
paraxanthine for 24hrs. The pro-inflammatory cytokines TNF-a and
IL-1P and the anti-inflammatory cytokine IL-10 were then measured in
cell-free supernatants by ELISA. Whilst caffeine and paraxanthine had
little or po effect on IL-10 or IL-1B production at concentrations rel-
evant to normal human consumption (0-100 (M), significant suppres-
sion of TNF-¢ occurred at 50 pM and above. Also, 100uM caffeine
caused a significant increase in intracellular cAMP measured by en-
zyme immunoassay, in adherent cells derived from whole blood. When
diluted whole blood cultures were pre-treated with the specific protein
kinase A (PKA) inhibitor Rp-8-Br-cAMPS (10~ °M and 10~*M), the
suppressive effect of caffeine and paraxanthine on TNF-a production
was inhibited. In conclusion, this study suggests that caffeine and
paraxanthine (0-100 uM) suppress LPS-stimulated production of
TNF-o via activation of the cAMP/PKA pathway.
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EFFECTS OF PRE-INCUBATION WITH NITRIC OXIDE
ON IL-2 PRODUCTION BY HUMAN PBMC

S.E. Macphail!, BM. Brooks!, B.F. Flanagan?, C.G. Booth®
J.W. Coleman’, ! Departments of Pharmacology and 2 Immunology,
University of Liverpool, Liverpool, L69 3GE, UK & * Respiratory and
Inflammation Research Area, AstraZeneca, Mereside, Alderley Park,
Macclesfield UK SK10 4TG, UK

Nitric oxide (NO) is a naturally occurring radical with known immune
regulatory effects including inhibition of T cell proliferation. There is
controversy over 1) whether NO targets early signalling events or is
cytostatic/late acting and 2) whether NO inhibits cytokine production.
To focus on early regulatory events we pre-stimulated human PBMC
with the NO donors S-nitroso-glutathione (GSNO) or S-nitroso-N-
acetyl-penicillamine (SNAP) or control non-NO releasing compounds
(GSH and NAP) for up to 48 h and then studied subsequent PHA-
induced proliferation (measured by 3H-thymidine uptake), release of
IL.-2 (by ELISA) and expression of IL-2 mRNA (by RNase protection
assay). Pre-incubation with the NO donors but not control compounds
time-dependently inhibited PHA-induced cell proliferation, release of
IL-2 and expression of IL-2 mRNA. The inhibitory effect of NO was
not accompanied by changes in CD25 expression on CD3* T cells,
changes in the apoptosis marker annexin V, nor changes in expression of
the housekeeping gene GAPDH. In conclusion, pre-stimulation with
NO inhibits PHA-induced PBMC proliferation by a non-toxic mecha-
nism that is associated with decreased expression of IL-2 but not CD25.
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ARTHROPOD-DERIVED HISTAMINE BINDING PROTEIN
PREVENTS ALLERGIC ASTHMA

1. Couillin, I. Maillet, V. Quesniaux, G. Paesen, F. Erard, B. Vargaftig,
W. Weston-Dgvis, B. Ryffel, CNRS and Key-Obs, Orleans, Evolutec,
Oxford, Orleans, France

Since histamine receptor type I blockade attenuates allergic asthma, we
asked whether complete neutralisation of histamine by an arthropod-
derived, high affinity histamine binding protein (EV131) would prevent
allergic asthma. Intranasal administration of EV131 given prior to
antigen challenge in immunised mice prevented airway hyperreactivity
by 70%, abrogated peribronchial inflammation, puilmonary eosino-
philia, mucus hypersecretion and IL-4, IL-5 and IL-13 secretion. The
inhibitory effect of EV131 on bronchial hyperreactivity was compa-
rable to that of glucocorticosteroids. These results demonstrate that
histamine is a critical mediator of allergic asthma. Therefore, complete
neutralisation of histamine, rather than specific histamine receptor
blockade, has a profound effect on allergic asthma.
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PARTICIPATION OF THE IL-U/TL RECEPTORS IN PLAGUE
PATHOGENESIS.

V. Abramov, N. Kulikova, V. Khlebnikov, A Vasiliev, A. Karlyshev,
I. Kosarev, R. Vasilenko, V. Sakulin, S. Tereshin, S. Pchelintsev,
V. Uversky, Institute of Immunological Engineering, Lyubuchany,
Russia

Y. pestis is a causative agent of human fatal pneumonic plague. The Yop
virulon enables this pathogen to survive and multiply in the lymphoid
tissues. Yop delivery requires close adhesion of bacteria to target cell.
Main adhesins (Inv, YadA, Ail) characteristic to Y. pseudotuberculosis
and Y. entericolitica are not found in Y,pestis agent. We discovered an
ability of low molecular forms (dimer-hexamer) of '?5I-labelled Caf1 to
bind specifically to interleukin-1 receptors (IL-1R) on the target cells.
Cafl ability to interact with IL-1R testified, firstly, the participation of
this antigen in the very first stages of disease development, secondly, an
adhesive function of the capsule subunits, responsible for the bacterial
contact with target cells, and, as a consequence: i) signal formation for
initiation of expression and secretion of Y. pestis Yop-virulon proteins,
ii) effective invasiveness. Soluble Cafl dimers like IL-1B, induced
proliferation up-regulation of human and murine thymocytes stimu-
lated with ConA submitogenic doses. The effect of reinforced co-
stimulated thymocyte proliferation under the influence of Cafi indi-
cated that I type receptors (IL-I1RI) participated in the binding of Cafl
to IL-1R. IL-1 receptor antagonist (IL-1ra) inhibited co-stimulated
human thymocyte proliferation induced by IL-18 or ¥. pestis Caf1, thus
accentuating specificity of Caf1 binding to IL-1RI. Toll-like receptor 2
(TLR2) was a member of the IL-1R family and transduced similar
signals to IL-R1. Cafl dimer like IL-1f upregulated TLR2 mRNA.
Soluble Caf1 dimer was able to interact with IL-1p in vizro. IL-1B-Cafl
heterooligomers lost their ability to stimulate thymocyte proliferation
and TLR2 mRNA synthesis.
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HEPATITIS C VIRUS NON-STRUCTURAL PROTEIN
4 SUPPRESSES TH1 RESPONSES BY STIMULATING
IL-10 PRODUCTION FROM MONOCYTES

Miriam T. Brady, Angus J. MacDonald, Kinigston H.G. Mills, Immune
Regulation Research Group, Biochemisty Dept. Trinity College
Dublin, Dublin, Ireland

The majority of hepatitis C virus (HCV) infections become chronic,
despite the presence of HCV-specific cellular and humoral immune
responses. We have previously suggested that IL-10-secreting antigen-
specific regulatory T cells may contribute to viral persistence, and
demonstrate here that peripheral blood mononuclear cells (PBMC)
from chronically HCV infected patients secrete IL-10, but not IFN-y, in
response to HCV nonstructural protein 4 (NS4). A neutralizing anti-
IL-10 Ab restored this defective antigen-specific IFN-y production in
vitro. Furthermore, PBMC from normal individuals secreted IL-10 in
response to NS4, suggesting that cells of the innate imimune system, in
addition to T cells, produced IL-10 in the HCV infected patients. Cell
separation experiments revealed that the innate IL-10 was produced by
blood monocytes, but not dendritic cells (DC). In addition, NS4 inhib-
ited IL-12 production by PBMC in response to LPS and IFN-y and Th1
responses to recall antigens in normal individuals. Furthermore, super-
natants from NS4-stimulated monocytes inhibited LPS-induced matu-
ration of DC and suppressed their capacity to stimulate proliferation
and IFN-y production by allo-specific T cells. Our data suggests that
HCV subverts cellular immunity by inducing IL-10 and inhibiting
IL-12 production by monocytes, which in turn inhibits the activation of
DC that drive the differentiation of Thi cells.

International Cytokine Society Annual Meeting

121

TIMED ABLATION OF REGULATORY CD4* T CELLS CAN
PREVENT MURINE AIDS PROGRESSION

Manfred W. Beilharz*, Leanne M. Sammels*, Andrea Paun*, Pauline
Van Eeden*, Mark W. Watsont and Martin L. Ashdown$, * Discipline
of Microbiology, School of Biological and Chemical Sciences, The
University of Western Australia, Nedlands, Westemn Australia, 6009,
Australia. T Department of Microbiology and Infectious Diseases,
Royal Perth Hospital, Perth, Western Australia, 6000, Australia.
+ ImmunAid Pty Ltd, Fitzroy, Victoria, 3065, Australia

A successful immunotherapy of murine AIDS (MAIDS) based on the
elimination of replicating CD4" regulator T cells is described. We
demonstrate that a single injection of the antimitotic drug Vinblastine
(Vb) given 14 days post infection (pi) with LP-BMS5 is able to prevent
MAIDS progression. Treatment with anti-CD4 mAb at 14 days pi is
similarly able to prevent MAIDS. Treatment at other time points with
either Vb or anti-CD4 mAb is ineffective. The effect is based on
ablation of a replicating dominantly suppressive CD4* T cell popula-
tion, as indicated by adoptive transfer and in vivo depletion experiments
using monoclonal antibodies (mAbs) against CD4 as well as combina-
tions of mAbs against the known regulatory cell surface markers CD25,
GITR and CTLA-4. Cell surface marker analysis shows a population of
CD47CD25*cells arising shortly before day 14 pi. Cytokine analyses
show a peak in IL.-10 production from day 12 to day 16 pi. MAIDS
infected mice also have CD4" T cells with significantly higher expres-
sion levels of CD38 and particularly CD69, which have been demon-
strated to be regulator T cell markers in the Friends retroviral model.
The immunotherapy appears to prevent disease progression although no
protection against re-infection with LP-BMS is generated. This data
defines a new therapy for murine retroviral infection, which has poten-
tial for use in other diseases where T regulator cell mediated immuno-
suppression plays a role in the disease process.
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BLOOD PLASMACYTOID DENDRITIC CELL RESPONSES
TO CPG OLIGODEOXYNUCLEOTIDES ARE IMPAIRED
IN HUMAN NEWBORNS

Dominique De Wit, Véronique Olislagers, Stanislas Goriely, Frangoise
Vermeulen, Hermann Wagner, Michel Goldman and Fabienne Willems,
Lab. Experimental Immunology, Universit¢ Libre de Bruxelles,
Erasme, Brussels, Belgium

Plasmacytoid dendritic cells (pDC) respond to unmethylated CpG
motifs present in bacterial DNA or unmethylated synthetic oligodeoxy-
nucleotides (CpG). In order to assess the function of pDC in human
newboms, IFN-a production induced by CpG 2216 and phenotypic
maturation of pDC in response to CpG 2006 were compared in cord
blood and adult blood. We first observed that neonatal pDC displayed
decreased upregulation of CD80, CD83, CD86 and CD40 whereas
HLA-DR and CD54 upregulation did not differ significantly between
adults and neonates. We then found that the production of IFN-q in
response to CpG was dramatically impaired in cord blood. This neona-
tal defect was detected both at protein and mRNA levels and was still
present in blood of 4 day-old babies. These findings might be relevant to
the increased susceptibility of human newborns to infections as well as
to the use of CpG oligodeoxynucleotides as vaccine adjuvants in the
neonatal period.
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MONOCYTES ARE ACTIVATED BY STREPTOCOCCUS
PNEUMONIAE IN VITRO IRRESPECTIVE THEIR
CAPSULAR POLYSACCHARIDE STRUCTURE

Mark C. Dessing', Marcel Sluijter?, Alex de Vos', Peter Hermans?, Tom
van der Polll. Laboratory of Experimental Internal Medicine,
Amsterdam, the Netherlands’, Laboratory of Pediatrics, Erasmus
Medical Center Rotterdam, the Netherlands?, Rotterdam and
Amsterdam, the Netherlands

Background: Streptococcus pneumoniae is worldwide a major cause
of invasive infections, such as pneumonia, meningitis and sepsis, which
especially affect young children, elderly and the immunocompromised
host. Based on antigenic differences in capsular polysaccharides, up to
90 serotypes of S. pneumoniae have been identified so far. We hypoth-
esize that distinct pneumococcal capsular serotypes differently trigger
an inflammatory response in vitro.

Objective: We investigated the capacity of distinct pneumococcal
genotypes and capsular serotypes to trigger an inflammatory response
in vitro.

Methods: Twelve clinical isolates of S. pnewumoniae were grown to
mid-logarithmic phase, harvested and heat killed at 70°C for 20 min-
utes. These isolates represented 6 distinct serotypes (serotypes 3, 11,
16, 19F, 23F and 33; two strains per serotype) and 9 distinct genotypes
(identical genotypes within the serotypes 3, 11 and 33, respectively;
distinct genotypes within the serotypes 16, 19F and 23F). THP-1
monocytes were incubated overnight with heat-killed pneumococci at a
ratio of 1:100, after which IL-8 was measured in supernatants.
Results: Strains with identical capsular structure but distinct genotype
strongly differed in their capacity to elicit IL-8 secretion, whereas
strains with identical genotype and serotype equally activated THP-
1 cells.

Conclusion: The capacity of S. pneumoniae to induce IL-8 release by
THP-1 cells is primarily influenced by genetic differences other than
the capsular gene locus.
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LPS BINDING PROTEIN (LBP) IS A CRUCIAL
COMPONENT IN THE IMMUNE RESPONSE
TO E. COLI PERTTONITIS

S. Knapp, A. de Vos, S. Florquin, D.T. Golenbock, T. van der Poll, Lab.
Exp. Int. Med., Dept. Infect. Dis., Trop. Med. & AIDS, Dept.
Pathology, Univ. Amsterdam, The Netherlands; Div. Infect. Dis and
Immunology, University of Massachusetts Medical School, Worcester,
MA, US

LPS binding protein (LBP) is an acute phase protein that enhances the
responsiveness of immune cells to LPS by virtue of its capacity to
transfer LPS to CD14. To determine the role of LBP in the innate
immune response to peritonitis, LBP gene deficient (LBP") and normal
wild type (wt) mice were intraperitoneally infected with Escherichia
coli, the most comimon causative pathogen in this disease.

LBP was detectable at low concentrations in peritoneal fluid of healthy
wt mice; these local LBP levels increased rapidly upon induction of
peritonitis. LBP”- mice were highly susceptible to E. coli peritonitis, as
indicated by an accelerated mortality, earlier bacterial dissemination to
the blood, impaired bacterial clearance in the peritoneal cavity and
more severe remote organ damage. LBP”* mice displayed a diminished
early TNF-, IL-6, KC and MIP-2 production, and an attenuated re-
cruitment of PMN:s to the site of infection, indicating that acute inflam-
mation was promoted by LBP.

Locally produced LBP is an essential component of an effective innate
immune response to E. coli peritonitis.
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ENDOGENOUS G-CSF ACTIVATES NEUTROPHILS
BUT BLUNTS THE PROINFLAMMATORY CYTOKINE
RESPONSE IN PNEUMOCOCCAL PNEUMONIA

S. Knapp, L. Hareng, S. Florquin, T. Hartung, T. Van der Poll, Lab. Exp.
Int. Med., Dept. Infect. Dis., Trop. Med. & AIDS, Dept. Pathology,
Univ. Amsterdam, The Netherlands; Biochemical Pharmacology,
University Konstanz, Germany ‘

Granulocyte colony-stimulating factor (G-CSF) is a cytokine that is
produced during infection and considered to improve host defense via
increased recruitment and performance of neutrophils and subsequent
attenuation of otherwise harmful pro-inflammatory mediators. To study
the role of endogenous G-CSF in the innate immune response to
pneumonia, mice were treated with anti-G-CSF or control Ig and
infected with Streptococcus pneumoniae, the most common causative
pathogen in community-acquired pneumonia. :

G-CSF production increased upon infection and was detectable in
plasma after 48h. The absence of active G-CSF was associated with
reduced activation of pulmonary PMNs (indicated by lower CD11b
expression) and decreased numbers of circulating PMNs. Conversely,
the production of pulmonary TNF-a, IL-1B and KC was significantly
increased in anti-G-CSF treated animals after 24h. In concert, the
neutralization of endogenous G-CSF did not influence PMN recruit-
ment to the lungs, pulmonary or systemic bacterial clearance nor
survival in pneumococcal pneumonia. Therefore, endogenous G-CSF
exerted both pro- and anti-inflammatory properties that collectively
resulted in unaltered outcome in pneumococcal ppeumonia.
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TLR2 PLAYS A ROLE IN THE EARLY INFLAMMATORY
RESPONSE TO MURINE PNEUMOCOCCAL PNEUMONIA
BUT DOES NOT CONTRIBUTE TO ANTIBACTERIAL
DEFENSE

S. Knapp, C.W. Wieland, C. van ‘T Veer, O. Takeuchi, S. Akira,
S. Florquin, T. van der Poll, Lab. Exp. Int. Med., Dept. Infect. Dis.,
Trop. Med. & AIDS, Dept. Pathology, Univ. Amsterdam and Nutrition
and Toxicol. Research Inst., Dept. of Gen. Surgery, Univ. Maastricht,
The Netherlands; Dept. of Host Defense, Research Inst. for Microbial
Dis., Osaka University, Japan

Toll-like receptors (TLR) are crucial pattern recognition receptors in
innate immunity. The importance of TLR2 in host defense against
Gram-positive bacteria bas been suggested by the fact that this receptor
recognizes major Grarn-positive cell-wall components, such as pepti-
doglycan and lipoteichoic acid. To determine the role of TLR2 in
pulmonary Gram-positive infection, we first established that TLR2 is
indispensable for alveolar macrophage responsiveness toward Strepto-
coccus pneumoniae. Nonetheless TLR2 gene deficient mice intrana-
sally inoculated with S. pneumoniae at doses varying from nonlethal
(with complete clearance of the infection) to lethal displayed only a
modestly reduced inflammatory response in their lungs and an unal-
tered antibacterial defense when compared with normal wild type mice.
These data suggest that TLR2 plays a limited role in the innate immune
response to pneumococcal pneumonia and that additional pattern rec-
ognition receptors likely are involved in host defense against this
common respiratory pathogen.
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PROGNOSTIC SIGHNS OF EFFICIENCY OF INTERFERON
PREPARATIONS IN CHRONIC VIRAL HEPATITIS C

Makashova V, Pavlova L, Delenian N, Malinovskaya V., Gamaleya
institute for Epidemiology and Microbiology RAMS, OO0 “FERON”,
Russia, Moscow

83 patients with chronic viral hepatitis C were under observation.
Diagnosis was confirmed by detection HCV RNA in PCR. 71 patients
were received interferon preparations in standart doses of usual scheme
for 6 months. Control group consists of 12 patients who did not receive
antiviral therapy.

Decreased ability to produce IFN-alfa and IFN-gamma, decreased
immune regulator index CD4*/CD8* with increasing of intencity of
peroxide oxidation of lipids (POL) as well as of general antioxidant
activity (AOA) were observed in all patients before treatment.

The first viral answer composed 36,7%, the stable one —27,7%. Spon-
taneous elimination of virus in control group was not observed. The
frequency of the full stable remission has depended upon both initial
condition of cellular immunity and dynamic quantitive and functional
indexes. Maximum efficiency therapy was registrated in patients with-
out immunodeficit. The frequency of the full stable remission has not
depended upon initial condition of interferon, system but increased to
6 month if serum IFN was decreased while ability to produce IFN-alfa
and especially IFN-gamma were increased. Favourable prognostic
sighns of efficiency antiviral therapy were absence initial immunodefi-
cit, normalization IFN system with reduction of disbalance in the
POL-AOA system.
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REGULATION OF MONOCYTE CCR1, CCR2 AND CCR5
EXPRESSION FOLLOWING RESPIRATORY SYNCYTIAL
VIRUS INFECTION

P.T. Morrison, J. Uddin, M. Sharland and J.S. Friedland, Imperial
College, Hammersmith Campus & Paediatric Infectious Diseases Unit,
St Georges Hospital, London, United Kingdom

RSV infection is the most common cause of infant hospital admission in
UK. RSV pathology is characterized by chemokine secretion and
pulmonary leukocyte influx. The effects of RSV on cognate chemokine
receptor expression in human monocytes are unknown.

Primary monocytes, or 5-day matured Monocyte-Derived-
Macrophages (MDM) were infected with RSV or exposed to condi-
tioned media from respiratory epithelial A549 cells infected with RSV
(RSV-CM). CCR1, CCR2 and CCRS5 expression were assessed by
RNase Protection Assay, FACS and Western Blot.

Monocytes were initially CD14*¥°, CCR1™*¢, CCR2"** and CCR5™".
Direct RSV infection of monocytes caused a transient up-regulation of
CCR1, CCR2 and CCRS5 peaking at 24hrs with surface expression
being lost by 48hrs. RSV-CM induced a similar pattern of CCR expres-
sion but at 96hrs post exposure, a second transient peak of CCR surface
expression was detected. Data from MDMs after direct infection or
RSV-CM also showed these transient peaks of CCR expression.
Specific inhibitor studies showed that the CCR cycling described re-
quires both transcription dependant protein synthesis and a functional
cytoskeleton.

These data demonstrate that RSV infection not only up-regulates
chemokines but also their cognate receptors and suggests that increased
CCR expression may contribute to inflammation during RSV infection.
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CHARACTERIZATION OF HUMAN HEMATOPOIETIC
STEM/PROGENITOR CELLS INFECTED BY KAPOSI’S
SARCOMA-ASSOCIATED HERPESVIRUS (KSHV/HHV-8)

Judy Mikovits”, Weimin Zhu*, Dorjbal Dorjsuren*, Rachel Bagni”,
Cari Sadowski*®, Robert Shoemaker” & Francis Ruscetti**,
# Biosource International, 542 Flynn Road, Camarillo CA. * Screening
Technologies Branch and **Lab of Leukocyte Biology,
NCI-Frederick, Frederick MD

Kaposi’s sarcoma-associated herpesvirus (KSHV/HHVS) is a human
lymphotropic herpesvirus associated with several human malignancies.
The observation that these diseases predominantly involve mature
hematopoietic cells led us to examine the susceptibility of human
hematopoietic stem cells to HHVS infection. Two distinct populations
of stem cells, CD34 + CD38- and CD34 + AC133 +, were purified
from human umbilical cord blood and adult bone marrow, exposed to
semi-purified HHV8 and expanded ex vivo with stem cell factor (SCF),
thrombopoietin (TPO) and FLT-3 ligand (FL). Both lytic and latent
infections were established in the stem cells. Expression of lytic
KSHV/HHV8 genes was seen in 20-30% of the cultured cells without
an increase in cell death. Infected cells were characterized by flow
cytometry, immuno-histochemistry. Cytokine production was mea-
sured using BioSource Multiplex Assays on the Luminex X mapplat- -
form. Characterization of infected stem/progenitor cells revealed that
cells had maintained their stem/progenitor cell phenotype. Viral gene
expression was most prevalent in cells lacking markers for mature B and
endothelial cells. Secondary transmission could be achieved from the
HHVS infected stem cells. These results suggest that hematopoietic
multi-potent stem cells are targets for HHVS infection in vivo and play
arole in the pathogenesis of HHVS infection in part through the release
of cytokines.
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A METHOD FOR MAPPING CD8 EPITOPES FROM NAIVE
HUMAN DONORS

Jeanette Mucha, Jennifer Razo, Nora Rochanayon, Marcia Stickler,
Lilia Babe, Fiona Harding, Genencor International, Inc, 925 Page Mill
RdPalo Alto, CA,USA 94304

A method has been devised for identifying CD8 epitopes from human
donors. We have mapped HPV16E7 and HPV18E7 using volunteer
donors (exposure to the virus is unknown). Synthetic 9-mer peptides are
tested across a protein of interest. Peptides are incubated along with
dendritic cells and autologous CD8 T cells. Anti-CD40 is added to boost
naive CD8 responses, and serves to increase the stimulation of DC since
CD4 T cells are not present in culture. CTL Proliferation is measured
using tritium incorporation. In HPV18E7, CTL activity is shown via
interferon gamma ELISPOT in correlation with proliferative responses.
Epitopes revealed show correlation to published data testing patients
with known infections, as well as predictive binding assays. This
method allows for the screening of CD8 T cell epitopes without the need
for testing exposed donors. It is also more reliable source of CD8
epitopes than predictive binding assays, as CTL activity can easily be
confirmed. This method of determining CTL epitopes is useful for the
development of both therapeutic and preventative vaccines.
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POLYMORPHISM IN TNFA AND IL4 PROMOTER REGION
GENE IN RUSSIAN PATIENTS WITH CHRONIC
HEPATITIS C

M. Smolnikova, V. Konenkov, Institute of Clinical Immunology,
Novosibirsk/Russia

Infection with the hepatitis C virus (HCV) is a common health problem
and leads to a chronic disease in 60-80%. TNF-a and its increased level
play a central role in pathogenesis of hepatic inflammation. Whereas,
increased levels of anti-inflammatory cytokines, such as IL-4 and
IL-10, do not lead to amtiviral protection of host organism against
" hepatitis virus.
In this study 31 patients with chronic HCV infection and 52 healthy
adults were examined. All examined persons were of Russian (Cauca-
sian) origin. The polymorphic loci G-308A TNFA and T-590C /L4 have
been analyzed with the PCR-RFLP method.
Our results show significant increase of frequency G/A genotype of
TNFA among HCV-patients (35,5%, p =0,0015). The frequency of
allele -308A is significantly higher in the patient’s group (OR = 3,52;
CI 1,12-11,48). We did not find any differences in the frequency of the
T-590C polymorphism between the two groups.
Previous studies on TNFA associations in the German population
(Hohler T. et al., 1998) and a race-mixed population (Rosen H. et al.,
2002) did not show differences between chronic hepatitis C group and
healthy adults.
Our work is a preliminary study for further investigations functional
significance of cytokine-genes allelic variants on hepatitis C progres-
sion and possible effects of genotype-associated levels of TNF-a pro-
duction on the IFN-therapy patients with hepatitis C.
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INACTIVATION OF BUMAN BETA DEFENSIN 2 AND 3
BY ELASTOLYTIC CATHEPSINS

Clifford Taggart, Catherine Greene, Stephen Smith{, Rodney Levine*,
Paul Mccray#, Shane O’Neill, Noel G. McElvaney, Royal College of
Surgeons in Ireland, Dublin, Ireland, 1Trinity College Dublin, Ireland,
* National Institutes of Health, Bethesda, MD, USA, # University of
Jowa, Iowa City, IA, USA

Human B-defensin 1, 2 and 3 (HBD-1, -2 and -3) are produced by
epithelial cells lining the respiratory tract and are active towards Gram
positive (HBD-3) and Grarn negative (HBD-1, -2 and -3) bacteria. It has
been postulated that the antimicrobial activity of defensins is compro-
mised by changes in airway surface liquid (ASL) composition in the
cystic fibrosis (CF) lung, therefore contributing to the bacterial coloni-
zation of the lung by Pseudomonas and other bacteria in CE. In this
study, we demonstrate that HBD-2 and HBD-3 are susceptible to
degradation and inactivation by the cysteine proteases cathepsins B, L
and S. In addition, we show that all three cathepsins are present and
active in CF bronchoalveolar lavage (CF BAL). Incubation of HBD-2
and -3 with CF BAL leads to their degradation, which can be com-
pletely (HBD-2) or partially (HBD-3) inhibited by a cathepsin inhibitor.
These results suggest that B-defensins are susceptible to degradation
and inactivation by host proteases, which may be important in the
regulation of B-defensin activity. In chronic lung diseases associated
with infection, overexpression of cathepsins may lead to increased
degradation of HBD-2 and -3 thereby favouring bacterial infection and
colonization
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RECOMBINANT IL-18 PROTECTS AGAINST
DISSEMINATED CANDIDA ALBICANS INFECTION IN MICE

Rogier J.L. Stuyt, Mihai G. Netea, Jos WM. van der Meer and Bart Jan
Kullberg, Department of Medicine, University Medical Center St.
Radboud, Nijmegen, and Nijmegen Center for Infectious Diseases, The
Netherlands :

Endogenous IL-18 is necessary for 2 normal host defense against
disseminated candidiasis. We have investigated the prophylactic and
therapeutic potential of recombinant IL-18 (:IL-18) in a model of
murine disseminated candidiasis. Prophylactic treatment of mice with
rIL-18 (1 pug/mouse) one day before intravenous C. albicans infection
(1 x 10° CFU/mouse) improved survival of the mice from 0 to 25%
(p < 0.05). This effect was accompanied by a 10-fold decrease of fungal
load in the kidneys of the rIL-18-treated mice one day after infection
(p<0.05). In a separate experiment, administration of rIL-18 on days 5
and 7 of infection also improved the survival from 20 to 50%, in parallel
with a 10 to 25-fold decrease in the fungal load (p<0.01). Treatment of
mice with rIL-18 was associated with a two-fold increase of circulating
IFNy concentrations on day one of infection (3.9%29vs.
1.6 + 1.4 pg/ml, p < 0.05). This resulted in an improved candidacidal
capacity of both macrophages and neutrophils, which is the likely
explanation for the reduced fungal load in the organs. In conclusion,
rIL-18 improves the outcome of disseminated candidiasis in mice, and
therefore further studies to assess its potential as adjuvant immuno-
therapy in fungal infections are warranted.
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PATIENTS WITH CHRONIC MUCOCUTANEOUS
CANDIDIASIS HAVE A CANDIDA-SPECIFIC TH2-BIASED
CYTOKINE PRODUCTION

Chantal A.A. van der Graaf, Mihai G. Netea, Jos W.M. van der Meer
and Bart Jan Kullberg, Department of Medicine, University Medical
Center St. Radboud, Nijmegen, and Nijmegen Center for Infectious
Diseases, The Netherlands

The pathophysiologic mechanisms leading to persistent mucocutane-
ous infections with Candida species in patients with chronic mucocu-
taneous candidiasis (CMC) are unknown. When whole-blood from
seven CMC patients was stimulated with 1 x 107 C. albicans, the
production of IFNy was significantly impaired compared with healthy
volunteers (232 %120 vs. 2279 + 609 pg/ml, p<0.02). In contrast,
IL-10 release tended to be higher in CMC patients (677 + 502 vs.
154 + 32 pg/ml, p = 0.08). No differences in the production of IFNy
and IL-10 have been observed when blood was stimulated with either
PHA or LPS (not shown). In addition, the production of TNF, IL-1p and
IL-1Ra did not differ significantly between CMC patients and control
subjects when blood was stimulated either with C. albicans (131%,
82% and 93% of normal cytokine production, p>0.05), LPS or PHA
(not shown). As IFNy is crucial for an efficient activation of candi-
dacidal killing mechanisms of neutrophils and macrophages, whereas
IL-10 have inhibitory effects on the function of these cells, the present
data suggest that a Candida-specific bias of cellular immunity towards
Th2 responses is important for the pathogenesis of CMC.
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ROLE OF CafIM CHAPERON IN THE FORMATION
OF CAF1 DIMERS AS Y.PESTIS ADHESINS INTERACTING
WITH IL-1R ON CELLS

A. Vasiliev, N. Kulikova, V. Sakulin, V. Khlebnikov, I. Kosarev, V. Uversky,
A. Karlyshev, R. Vasilenko and V. Abramov, Institute of Immunological
Engineering, e-mail:avasiliev @inbox.ru, Lysbuchany, Russia.

Yersinia pestis capsular antigen Cafl structure was studied by Fourier-
transform infrared spectroscopy, differential scanning calorimetry, smail
angle X-ray scattering, intrinsic fluorescence, ANS fluorescence and circular
dichroism. The data obtained demonstrated that Cafl subunit was a
B-structural protein which in polymer form had a high stability to thermode-
naturation, acidic treatment and denaturation under reaction with guanidine
chloride and urea. The dimer of Cafl subunits was a minimal cooperative
block in Y.pestis polymer capsule.

The Cafi was secreted in Y, pestis periplasm in an unfolded state. The molecu-
lar chaperon CaflM bound to the unfolded chain of subunit Cafl, helping in the
folding, dimer formation and preventing non-productive aggregation in peri-
plasm. Moreover, Cafl protein present in periplasm as a complex with
periplasmatic molecular chaperon (CafIM), was represented by a dimer and
tetramer. Besides, one molecule of Caf1M was present in the composition of
60 kDa complex, where Cafl protein was represented by a dimer. In the case,
when Cafl protein was represented by a tetramer in the composition of
120 kDa complex, two Caf1M molecules were present. While examining the
preparations of the periplasmatic complex (CafiM-Cafl) using SDS-
PAG-¢lectrophoresis, Caf1M and Cafl proteins were represented as mono-
mers. The electrophoresis of Cafl protein under non-denaturing conditions
had shown many oligomers with even numbers of subunits, from dimers
(31 kDa) to tetramers (62 kDa), hexamers (93 kDa), etc. These data sup-
ported the fact, that Caf1 protein polymerization was limited by a tetramer in
periplasm under the control of Caf1M only in the condition of high concen-
tration of CafIM-Cafl complex in solution. CafiM then delivered the Cafl
dimer to an outer membrane molecular usher protein CaflA responsible for
translocation of the Cafl dimers through the outer membrane. '**I-Cafl
dimer effectively boud to IL-1 reseptors on immunocompetent cells.

Thus, the data obtained supported the fact that active non-pilus adhesin
Y. pestis (Cafl dimer) was formed via the CafIM chaperon already being in
Y. pestis periplasm.
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LEPTIN MEDIATES PROTECTIVE IMMUNITY AGAINST
MYCOBACTERIUM TUBERCULOSIS INFECTION

Catharina W. Wieland!, Jaklien Leemans', Sebastiaan Weijer!,
Sandrine Florquin?, Annelies Verbon®, Giamila Fantuzzi®, Tom van der
Poli* 3, From the ' Laboratory of Experimental Internal Medicine, the
2 Department of Pathology and the * Department of Internal Medicine,
Division of Infectious Diseases, Tropical Medicine and AIDS,
Academic Medical Center, University of Amsterdam, The Netherlands
and from *The Department of Medicine, University of Colorado
Health Sciences Center, Denver, Colorado

Leptin, product of the ob-gene, is a pleiotropic protein mainly produced
by adipocytes. Leptin is primarily involved in basal metabolism and in
addition promotes Thl responses. In Mycobacterium (M.) tuberculosis
infection, an adequate Th1 response is essential. To investigate the role
of leptin in M. tuberculosis infection, we intranasally infected wild-type
(WT) and leptin deficient (0b/ob) mice with 6x10* CFU of M. tubercu-
losis. Ob/ob mice displayed enhanced bacterial outgrowth in the lungs
after 5 and 10 weeks of infection and decreased survival (p = 0.1). The
lungs of ob/ob mice showed a diffuse granulocytic inflammatory infil-
trate and lung lymphocyte numbers were reduced compared to WT
mice. Flow cytometric analysis of lung CD4 and CD8 positive T-cells
showed that these cells were less activated in ob/ob mice than in WT
during infection. Levels of the protective key cytokine interferon-y
were reduced in the lungs of 0b/ob mice after 2 and 5 weeks. Function-
ally, ob/ob splenocytes were also impaired: Interferon-y production by
splenocytes stimulated with PPD was reduced. In conclusion, we show
that leptin contributes to a protective Th! immune response against
M. tuberculosis infection.
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STREPTOCOCCI AND LACTOBACILLI DIFFERENTIALLY
INDUCE MATURATION AND CYTOKINE

AND CHEMOKINE PRODUCTION IN HUMAN
MONOCYTE-DERIVED DENDRITIC CELLS

Ville_Veckman, Minja Miettinen, Sampsa Matikainen, and Ikka
Julkunen, Department of Microbiology, National Public Health
Institute, Helsinki, Finland

Dendritic cells (DCs) are the most efficient antigen presenting cells and
thus have a major role in regulating host immune responses. In the
present study we have analyzed the ability of Gram-positive pathogenic
Streptococcus pyogenes and nonpathogenic Lactobacillus rhamnosus
to induce the maturation of human monocyte-derived DCs. S. pyogenes
stimulation resulted in high expression of DC co-stimulatory molecules
CD80, CD83 and CD86, while L. rhamnosus only moderately en-
hanced CD83 and CD86 expression levels. Stimulation of DCs with
S. pyogenes also induced the production of pro-inflammatory and Thl
type cytokines and chemokines. Most importantly IL-2 and IL-12
production was seen both at mRNA and at protein level. In contrast, L.
rhamnosus was unable to induce any notable cytokine or chemokine
production in DCs. Bacteria-induced DC maturation, especially cytok-
ine and chemokine production, was reduced when bacteria were heat
inactivated. We also report that bacteria-induced DC maturation is
partially dependent on bacteria-induced production of TNF-a and inter-
feron (JIFN)-o/P. Our results show that DCs have the ability to respond
differentially depending on the type bacterial stimulus. While patho-
genic S. pyogenes preferentially induced a Th1 type response, stimula-
tion with nonpathogenic L. rhamnosus resulted in the development of
semi~-mature DCs.
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IMPORTANT ROLE OF INTERLEUKIN-1 SIGNALLING
IN ATYPICAL MYCOBACTERIAL INFECTION

Catharina W. Wieland!, Sebastiaan Weijer’, Sandrine Florquin?,
Annelies Verbon®, Tom van der Poll*" 3, From the ' Laboratory of
Experimental Internal Medicine, the 2 Department of Pathology and the
3 Department of Internal Medicine, Division of Infectious Diseases,
Tropical Medicine and AIDS, Academic Medical Center, University of
Amsterdam, The Netherlands

Interleukin (IL)-1 is a potent pro-inflammatory cytokine that has been
implicated in the pathogenesis of several inflammatory diseases. Myco-
bacterium (M.) kansasii is one of the most frequent non-tuberculous
mycobacterial pathogens, causing pulmonary disease similar to tuber-
culosis in immunocompromised patients. Little is known about the
pathogenesis of M. kansasii infection. Therefore, we intrapasally in-
fected IL-1 signalling deficient IL-1 Receptor 1 knockout (IL-1R,KO)
mice and CS7Bl/6 (WT) mice with 3 x 10*° CFU M. kansasii. IL-1B
levels in lung homogenates were upregulated at 4 and 8 weeks post-
infection. At both time-points, a strongly enhanced bacterial outgrowth
was found in lungs of IL-1R,KO compared to WT mice (P <.0.005). At
the later time-point, 7 out of 8 IL-1R,KO mice had disseminated
disease; in the WT group 2 out of 8 mice were liver culture positive.
Eight weeks post-infection IL-1R;KO mice displayed higher levels of
IL-1P and TNF in lung homogenates indicating more inflammation in
the lungs. No differences in IL-6 or MIP-2 were found. Interestingly,
levels of the anti-inflammatory cytokine IL-10 were elevated in the
Tungs of IL- 1R, KO mice at both time-points. These data suggest that the
IL-1 signaling pathway and therefore IL-1 is important in host defense
against murine atypical mycobacterial infection.
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THE RISE AND FALL OF INFLAMMATORY CYTOKINES
IN PRE-SYMPTOMATIC INDIVIDIUALS

AM. Yates, *M.C. Jackson, H. Dyson, R.A. Lukaszewski, T.J.G.
Brooks, F. Philips, R.W. Titball, M.J. Pearce, Biomedical sciences, Dstl
Porton Down, Salisbury, UK, © Crown Copyright 2003, Dstl

A study comprising of 56 human volunteers was conducted to provide
data on cytokine kinetics in healthy individuals. Unexpectedly, this
study has also yielded information on cytokine profiles prior to the
onset of disease symptoms. Four blood samples were taken from each
volunteer throughout the course of a day to provide data on diurnal
variation. mRNA was extracted using Roche magnetic separation tech-
nology and cytokine profiles were analysed using real time RT-PCR.
Following the study, nine volunteers succumbed to infection within
9 days of their samples being taken (URTI n = § and Gastro-enteritis
n = 1). Two other individuals, one with hay fever and the other with
elevated creatine kinase levels were also observed. These 11 volunteers
repeated the study once recovered, allowing for valid data comparison
between their natural levels and those seen before the onset of symp-
toms. Here we present consistent rises in the expression of MCP-1,IL-6
and TNF-a along with reduced expression of Fas-L, IL-8, IL-18 and
IL-10, providing a fresh insight into cytokine dynamics prior to the
onset of symptoms.
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FAILURE TO SUPPRESS AN ANTI-INFLAMMATORY
RESPONSE IN HEPATITIS C INFECTED LIVER MAY
CONTRIBUTE TO VIRAL PERSISTENCE

AM. Keliy'", L. Golden-Mason'”, D.G. Doherty?, O. Traynor’,
G. McEntee!, J.E. Hegarty!, C. O’Farrelly’, ! St. Vincent’s University
Hospital & 2 NUI, Maynooth, Co. Kildare, * Contributed equally to this
study. Contact: annam—kelly @ yahoo.com

Immune responses to HCV infection are likely to be influenced by
several factors, including local cytokine production. We have shown that
a significant IFN-y response predominates in HCV infected liver. Other
studies have suggested that a Th2 response predominates, predisposing
towards viral tolerance. It has also been suggested that T regulatory cells
producing large amounts of IL-10 & TGF-f suppress local inflammatory
responses. We therefore examined levels of the Th2 cytokine IL-~10 and
the T regulatory cytokines TGF-B & IL-13 in HCV infected liver.
HCV-infected (n = 11) and control cirrhotic tissue (n = 20) was obtained
at time of transplantation for end-stage liver disease. Normal controls
consisted of tissue from donor organs (n = 12). Tissue was snap-frozen,
powdered, protein was extracted and IL-10, TGF-B & IL-13 levels were
quantified using a modified ELISA. Relatively high levels of both TGF-p
& IL-13 were detected in normal liver tissue compared to IL-10 (25.03,
54.87 and 1.73 ng/100 mg protein respectively). This may contribute to
the tolorogenic state that characterizes healthy liver. IL-10 levels are
increased in HCV infected compared to normal liver (4.71vs
1.73 ng/100 mg protein, p < 0.005). This increase in IL-10 may repre-
sent a physiological feedback in response to the large amounts of IFN-y
produced. TGF-B levels were significantly reduced in HCV infected and
cirrhotic control tissue when compared to normal (P < 0.05), suggesting
that TGF-B producing T regulatory cells are not involved in the suppres-
sion of Thl responses in cirrhotic HCV liver. IL-13 levels were signifi-
cantly reduced in cirrhotic controls (P < 0.05), but not in HCV infected
compared to normal tissue, suggesting suppression of the Th2 response
in cirrhotic controls. However, suppression of this Th2 response is not
evident in HCV inifection. In HCV infected liver, the lack of suppression
of the Th2 response seen in other inflammatory conditions of the liver
may represent a new component of HCV survival strategy.
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RAPID GENERATION OF FUNCTIONAL HUMAN
ANTIBODIES DERIVED FROM FAB/PHAGE DISPLAY
LIBRARIES

T. Jostock, M. Vanhove, E. Brepoels, R. van Gool, M. Daukandt and J.
Miillberg, Dyax SA, Liege, Belgium

We introduce a procedure for fast generation of fully human antibodies
derived from “Fab on phage” display-libraries. The technology is based
on the compatibility of display-vectors and IgG expression constructs,
and allows reformating of individual Fab clones to IgG, as well as
reformatting of antibody repertoires. Examples of batch reformarting
of an uncharacterized Fab-repertoire and of a pool of Fabs, previously
analyzed on phage-level, are presented. The average transient expres-
sion levels of the IgG constructs in Hek293T cells are above 10 pg/ml,
and allow the use of conditioned media in functional assays, without
preceding antibody purification. Forthermore, we describe a high-
throughput purification method yielding in IgG-amounts sufficient for
initia! antibody characterization. Qur technology allows the generation
and production of target/antigen specific complete human antibodies in
a similar or even faster timeframe than raising monoclonal antibodies
by conventional hybridoma techniques. The technique can be applied to
a wide range of research and disease areas, for identification of new
therapeutics, diagnostics and research tools.
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TYK-2 DEFICIENT MICE SHOW INCREASED
SUSCEPTIBILITY TO LISTERIA MONOCYTOGENES

G. Costantino’, M. Wagner?, B. Strobl!, M. Egerbacher’, T. Kolbe*, R.
Lajko', M. Karaghiosoff', M. Muller', ! Institute of Animal Breeding
& Genetics, Veterinary University Vienna, Austria, % Institute of Milk
Hygiene, Veterinary University Viemna, Austria, Institute of
Embryology and Histology, Veterinary University Vienna, Austria,
4 Department of Biotechnology in Animal Production, IFA Tulln,
Austria, Wien (Austria)

Tyk2 was the first member of the Jak-family kinases to be isolated and
shown to be involved in TFNAR signalling [1]. Tyk2-deficient mice
show increased susceptibility to various viral infections and increased
resistance against LPS induced endotoxic shock [2, 3]. In the present
study we investigated the role of Tyk2 in the immune defence against
Listeria monocytogenes.

Upon ip injection of age and sex-matched littermates with 105 L.
monocytogenes Tyk2™~ mice showed decreased survival rates with an
unchanged bacterial burden in liver and spleen. However, histomorpho-
logical changes were drastically increased in Tyk2™~ mice. This in-
creased susceptibility of Tyk2-deficient mice was associated with el-
evated levels of IL-6 and IFN-y. Preliminary results of in vitro
infections of IFN-B treated macrophages showed decreased cellular
survival that was accompanied by a failure to produce NO in the
absence of Tyk2.

These results indicate an essential role of Tyk2 in host defence against
L. monocytogenes probably via dysregulation of IL-6, IFN-y and NO
production required for the activation of antibacterial mechanisms and
for the preservation from pathohistological changes.
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BYSTANDER ACTIVATEi) LYMPHOCYTES :
A PHENOTYPIC COMPARISON WITH RHEUMATOID
SYNOVIAL LYMPHOCYTES

Jonathan T. Beech, Parisa Amjadi, Sally Owen, Andrew Foey, Fionula
M. Brennan, Kennedy Institute of Rheumatology Division, Imperial
College Faculty of Medicine, London, W6 8LH, UK

Previous studies have supported a role for bystander-activated lympho-
cytes in cognate-dependent TNF-a production by monocytes in the
joints of theumatoid arthritis (RA) patients. Currently we are examining
the phenotypic changes induced on lymphocytes during chronic cytok-
ine exposure to determine how such cells resemble those found in the
RA joint. We are particularly focussing upon chemokine receptor and
adhesion molecule expression, as well as the phenotype and activation
status of the expanded populations.

Lymphocytes cultured with IL-2/IL-6/TNF-o or IL-15 over 8 days
demonstrated a 3-fold expansion of the NK cell population, whilst the
proportion of T cells remained static. Interestingly, both populations
demonstrated a 2-5-fold increase in expression of the inhibitory het-
erodimer NK receptor CD94/NKG2a. Other such inhibitory/activatory
receptors are now being studied on these populations.

Preliminary analyses of chemokine receptor expression has demon-
strated cells proliferating in response to cytokines as consistently
CCRS5* and CCR6*, but incurring a progressive loss of CCR7 expres-
sion with lengthening exposure. These receptors bind lymphocyte
chemotractants including macrophage inflammatory proteins and
RANTES. This profile is consistent with the development/outgrowth of
an effector memory population.

Expression patterns of these markers on synovial membrane/fluid lym-
phocytes from RA patients are well established. This work will more
closely define pivotal cell types for cognate-dependent cytokine pro-
duction in diseased joints & advance understanding of prolonged cytok-
ine exposure in chronic inflammation.
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INCREASED LEVELS OF INTERLEUKIN-10 IN SALIVA
OF SJOGREN’S SYNDROME PATIENTS. CORRELATION
WITH DISEASE ACTIVITY

R. Bertorello*, M.P. Cordone**, P. Contini*, P. Rossi*, F. Indiveri*,
F. Puppo*, G. Cordone**, * Department of Internal Medicine and
** ENT Department, University of Genoa, Genoa, Italy

Objective: To determine the levels of interleukin (IL)-10, IL-2, IL-4,
interferon (IFN)-y in saliva of patients with secondary Sjégren’s Syn-
drome (SS) and to correlate them with laboratory and clinical param-
eters of disease activity.

Methods: The levels of IL-2, IL4, IL-10, and IFN-y were measured in
salivary samples, directly obtained from Stenone duct, in 14 SS patients
and 26 healthy controls by ELISA assay according to the manufactur-
er’s instructions.

Results: A significant elevation of IL-10 level was found in salivary
fluids of SS patients compared to healthy controls (p = 0.007). Elevated
IFN-y salivary levels were found in some SS. IL-2 and IL-4 were
undetectable in all saliva samples. In SS patients IL-10 levels signifi-
cantly correlated with the degree of xeroftalmia and xerostomia
(p =0.02 and p = 0.01, respectively) and with ESR (p = 0.006).
Conclusions: Our data suggest that elevated IL-10 levels are detectable
in saliva of SS patients and correlate with the severity of the disease.
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Upregulation of the cytokine MIF during atherogenesis
and MIF-mediated destabilization of atherosclerotic plaques

J. Bemhagen*, A. Schober§, A. Burger-Kentischerf, R. Bucala#,
C. Ihling, C. Weber§, * Institute of Biochemistry and § Department of
Molecular Cardiovascular Research, University Hospital RWTH
Aachen, Germany; T Institute for Interfacial Engineering, University of
Stuttgart, Germany; # Yale University, School of Medicine, New
Haven, USA; i Department of Pathology, University of Freiburg,
Germany

Macrophage migration inhibitory factor (MIF) is a cytokine that plays a
critical role in inflammatory conditions such as septic shock, colitis,
rhenmatoid arthritis, or lung inflammation. Atherosclerosis (AS) is a
chronic inflammatory response of the arterial wall and MIF was thus
considered important in atherogenesis. MIF was found to be upregu-
lated during the progression of human AS and was detected locally in
the arterial wall. In vivo complex formation between MIF and its
intracellular binding protein JAB1/CSNS specifically occured in
plaques. MIF expression in endothelial cells and macrophages was
upregulated by oxLDL. Studying the role of MIF on neointima lesion
formation following wire-induced injury of carotid arteries in apolipo-
protein E-deficient (apoE —/ ) mice revealed that MIF was upregu-
lated in smooth muscle cells (SMC) 24h after endothelial denudation.
After three weeks, MIF was predominantly found in endothelial celis
and foam cells. Neutralizing MIF with a monoclonal antibody resulted
in a marked reduction of neointimal macrophages and inhibited trans-
formation of macrophages into foam cells. Conversely, the neointimal
SMC content was expanded, suggesting that MIF was involved in
plaque destabilization. In vitro flow assays with aortic endothelial cells
revealed that plaque destabilization by MIF could be based upon
MIF-mediated monocyte recruitment.
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FUNCTIONAL ANALYSIS OF COELIAC
DISEASE-ASSOCIATED PROMOTER POLYMORPHISM
IN THE IKBL GENE.

Emma Caraher, Jacqueline Daly, Dermot Kelleher and Ross McManus,
Institute for Molecular Medicine, Trinity College Dublin and Dublin
Molecular Medicine Centre, St. James Hospital, Dublin 8, Ireland

Recent stadies have shown potential genetic association between the
human IKBL gene (a putative regulator of NF«B encoded in the MHC)
and various autoimmune diseases. A promoter polymorphism in the
IKBL gene was investigated due to its high frequency in CD patients.
Luciferase reporter constructs were designed to compare the normal
and variant DNA sequences and were transfected into the colonic
epithelial cell line, HCT-116. Cells were then incubated in the presence
of either (1) IL-1B, (2) TNF-q, or (3) dexamethasone for 24 bours and
luciferase activity measured. When transfected into HCT-116 cells, the
polymorphism altered gene expression, showing decreased activity of
the mutant sequence relative to the common allele. IKBL expression
was significantly decreased following stimulation of cells with IL-1B
(P <0.001) and TNF-a (P <0.01). Conversely, gene expression was
significantly increased by glucocorticoids (P < 0.001). Therefore,
IKBL expression is downregulated by pro-inflammatory and up-
regulated by anti-inflammatory agents. We have previously demon-
strated an inhibitory effect of IKBL on NFxB. These results indicate
that IKBL expression is analogous to other known inhibitors of NFxB
and supports the view that it may form part of a novel regulatory loop
controlling NFxB, which may be relevant in the pathogenesis of au-
toimmune diseases.
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REGULATION OF I1-6 SIGNALLING IN PERITONEAL
INFLAMMATION

D.A. Harris, R M. McLoughlin, S.A. Jones, N. Topley,

Peritoneal inflammation research group, Institute of nephrology, Uni-
versity of Wales, College of medecine; and molecular and cell biology,
Cardiff School of biosciences, Cardiff University, Cardiff, Wales, UK
The mesothelium dictates the host response to local pro-inflammatory
insult by orchestrating chemokine production. Using a mode! of SES
induced peritonitis we previously identified heightened neutrophil infil-
tration with delayed clearance in IL-6™~ mice. To elucidate the mecha-
nism directing this pro-inflammatory shift, the expression of SOCS-
3 and activation of STAT1/3 was investigated in human peritoneal
mesothelial cells (HPMC), murine peritoneal macrophages (Raw 264)
and in vivo using murine peritoneal tissue.

Using immunoblot and mobility shift approaches in HPMC, we found
that IT-6/ sIL-6R induced nuclear translocation of

P-STAT-3, maximal at 30 minutes, and a peak in SOCS-3 expression at
15 minutes. Stimulation of Raw264 with IL-6 or IFN-y induced
nuclear translocation of both STAT-1 and

P-STAT-3. Peak expression of SOCS-1 and SOCS-3 again preceded
that of STAT-1 and 3.

In vivo, nuclear STAT-3 peaked at 3 hours (C57/B16 mice), in contrast
to IL-6""mice which peaked at 6 hours. Exposure to soluble gp130 was
shown to rapidly inhibit IL-6 downstream signaling events.

The balance of STAT1/3 and SOCS activation plays a critical role in
controlling the peritoneum’s response to bacterial chalienge and thus
provides a potential target for therapeutic intervention aimed at enhanc-
ing host defence and resolving inflammation.
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THE INFLUENCE OF VEGF ON FUNCTIONAL ACTIVITY
OF MURINE PERITONEAL MACROPHAGES

E.P. Kisseleva, A.V. Krylov, V1. Lioudyno, O.E. Zubareva, Institute for
Experimental Medicine RAMS, St.Petersburg, Russia

VEGEF (vascular endothelial growth factor) is an important angiogenic
mediator produced by most of the tumor cells. Besides it can also
induce chemotactic response of human monocytes (Barleon et al.,
1996; Clauss et al., 1996). The aim of the study was to investigate the
infiuence of VEGF on inflammatory and angiogenic activity of murine
peritoneal macrophages in vitro. Murine resident peritoneal macroph-
ages were incubated during 24 h in the presence of VEGF at concentra-
tion rate of 0,5-100 ng/ml and then tested spectrophotometrically for
nitric oxide (NO), superoxide anion production (NBT-test), pinocytosis
and 5’-nucleotidase activity. VEGF showed maximal effect at 50-
100 ng/ml. It increased spontaneous and LPS-stimulated nitroxide an-
ion production, spontaneous suporoxide anion production and did not
influence on fluid-phase pinocytosis. VEGF also suppressed TPA-
stimulated superoxide anion production and decreased the activity of
5’-nucleotidase. Incubation of macrophages in the presence of VEGF
also enhanced VEGF mRNA expression as tested by RT-PCR. Taken
together these data suggest that VEGF produced by tumour cells may
not only attract monocytes to the tumour site but also possesses other
immunomodulatory functions and can stimulate angiogenic activity of
macrophages. Nitroxide anions were shown to increase endothelial cell
proliferation (Ziche, 1998). Enhanced NO production and paracrine
stimulation of VEGF synthesis in macrophages may produce additional
loop for angiogenesis inside the tumor.

This work was supported by RFBR grant N.03-04-49186.
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PRO-INFLAMMATORY MACROPHAGES: PARTIAL
DIFFERENTIATION OR PREFERENTIAL PATHWAY?

A.D. Foey, S. Sacre, P. Amjadi, FM. Brennan, Kennedy Institute of
Rheumatology Division, Faculty of Medicine, Imperial College of
Science, Technology and Medicine, London, UK

Macrophages are a major source of cytokines in chronic inflammatory
diseases such as RA. An inflammatory cytokine imbalance suggests
either selective activation or selection of specific pro-inflammatory
macrophages. Activation signals determine monocyte cytokine profiles
but have little influence on macrophages: indeed, differentiation is more
influential, the differentiation factors used would argue against selec-
tion of pro-inflammatory monocytes. M-CSF, in inflamed synovial
joints, drives differentiation of infiltrating monocytes resulting in a
pro-inflammatory intermediate, which upon further differentiation re-
sults in an anti-inflammatory profile. Progression to an anti-
inflammatory macrophage may be blocked by other cytokines or by an
increased sensitivity to apoptosis. Results show that although M-CSF
macrophages are insensitive to Fas apoptosis, they are sensitive to
apoptosis induced by TNFa and aged monocytes. In addition, matura-
tion was blocked when cultured in the presence of RA-supernatants
resulting in a pro-inflammatory profile upon stimulation. Description of
conventional and alternatively-activated or M1/M2 differentiated mac-
rophages lead us to investigate whether a preferential differentiation
pathway exists in a chronic inflammatory setting; M1 cells were pre-
dominantly pro-inflammatory and M2 or M-CSF cells were discrimi-
natory for IL-10 production. In conclusion, a subtle balance between
apoptosis, route of differentiation and signals encountered maintains
tissue macrophages in a pro-inflammatory state.
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INTERLEUKIN-1 IS A POTENT STIMULUS FOR CARDIAC
FIBROBLAST MIGRATION

Carlin S. Long, Darren H. Mitchell, and R. Dale Brown, University of
Colorado, Denver/USA

Although cytokines exert profound effects on immune cell migration, less is
known about their effects on fibroblast migration. In this regard, our lab has
investigated cardiac fibroblast migration after exposure to several key in-
flammatory cytokines and growth factors. The experimental system utilized
cultures of cardiac fibroblasts isolated from neonatal rat hearts exposed to
cytokine treatment for 24 hours prior to migration analysis utilizing a
modified Boyden chamber. As shown in the figure, Interleukin-1 (IL-1B)isa
potent stimulant for fibroblast migration, Tumor Necrosis Factor (TNFu)
appears to be 2 weak stimulant. IL-6 and Interferon (IFN'y) produce minimat
response or may even inhibit basal migration (not shown). Combination
treatments have also been investigated (designed to mimic the early wound
environment as well as the chronic changes known to exist in infarct and
non-infarct myocardium). These investigations indicate that the IL-1 effect
is augmented by the addition of IFNy or TNFa, however it is markedly
reduced by the addition of Transforming Growth Factor (TGFB1 or §3).

Fold-over Control
-] 8 8 a 3

-
8

T I+ TGED] IL-1oTGR-B3

T



Eur. Cytokine Netw., Vol. 14, Suppl., Sepz. 2003

152

CARD15 VARIANTS ASSOCIATED WITH CROHN’S
DISEASE RESULT IN IMPAIRMENT

IN THE UP-REGULATION OF CHEMOTACTIC
CYTOKINES

Daniel J.B. Marks, Minal Joshi, Marcus Harbord, Stuart Bloom,
Anthony W. Segal, University College London, London, United
Kingdom

Crohn’s disease is a chronic inflammatory bowel disease, frequently
associated with variants in the CARD15 gene. The protein encoded by
this gene is found almost exclusively in monocytes and macrophages,
and is thought to respond to bacterial muramyl dipeptide (MDP). MDP
can activate NFk-B in cells lines transfected with the normal version of
CARDI135, and that this response is severely abrogated in cells trans-
fected with the variants associated with Crohn’s disease. The aim of this
study was to determine the normal gene expression response of human
macrophages to MDP using gene expression arrays, and to elucidate
any differences that occur in Crohn’s disease. We demonstrate that the
principle action of MDP is to up-regulate chemotactic cytokines, and
illustrate that this response is deficient in patients carrying two variant
copies of CARD1S5. We provide secondary confirmation of these results
by ELISA. We subsequently demonstrate that Crohn’s patients are less
able to up-regulate these cytokines and recruit neatrophils to skin
windows. Our findings suggest that Crohn’s disease results from a
defect in recruiting cells required for the acute inflammatory response.
It is probable that consequent persistence of organic material in the
bowel leads to granuloma formation and secondarily chronic infiam-
mation.
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INTERPLAY BETWEEN INTERFERON-y (IFN-v) .
AND INTERLEUKIN-6 (IL-6) SIGNALLING CO-ORDINATES
LEUKOCYTE TRAFFICKING DURING INFLAMMATION

Rachel M. McLoughlin'?, Stefan Rose-John®, Simon A. Jones?,

Nicholas Topley’, * Institute of Nephrology, UWCM, Cardiff. ? Cardiff

School of Biosciences, Cardiff University, Cardiff. > Christian-
. Albrechts Universitit, Kiel, Germany, UK

Regulated recruitment and clearance of leukocytes is the halimark of
competent host defense, resolving inflammation. In contrast, increased
residence time of activated leukocytes at sites of inflammation or
infection is the hallmark of chronic inflammation. Central to this
process is a shift from innate to acquired immunity characterised by the
rapid recruitment of neutrophils (PMN), their apoptotic removal and
replacement with mononuclear leukocytes. We now report that inter-
play between the IFN-y and IL-6/sIL-6R signalling cascades facilitates
PMN infiltration and subsequently promotes their apoptotic clearance.
Induction of peritoneal inflammation in IFN-y-deficient (IFN-y~-)
mice resulted in impaired neutrophil recruitment and suppressed IL-6
expression. Reconstitution of IFN-v signalling restored PMN infiltra-
tion, IL-6 levels and CXC-chemokine expression. Modulation of PMN
recruitment by IL-6 signalling was confirmed by administration of
IFN-y~~and IL-6™" mice with HYPER-IL-6 (sIL-6R-IL-6 fusion pro-
tein) or IFN-y. Although HYPER-IL-6 attenuated PMN influx in
IFN-y"‘ mice, IFN-v had no effect on PMN infiltration in IL-6"""mice.
Examination of the leukocyte infiltrate from IFN-y~~ and IL-6" mice
showed that apoptosis was aberrant in the absence of IFN-y and IL-6 as
a result of impaired sIL-6R-mediated signaling. These data identify a
pivotal role for IFN-y and IL-6 in regulating the shift from innate to
acquired immunity through control of both the recruitment and clear-
ance phases of PMN trafficking.
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SIMULTANEOUS QUANTIFICATION OF OVER
20 CYTOKINES/CHEMOKINES IN MOUSE SERUM
OR PLASMA SAMPLES USING XMAP TECHNOLOGY

J.1. Shaoquan, Mistry Jehangir, Ryan Rick, Gingerich Ronald, Linco
Research, Inc., St. Charles, Missouri, USA

Quantification of mouse cytokines and chemokines is a challenge in
many areas of biomedical research using mouse models. Convention-
ally, these proteins are measured individually with ELISA methods,
which is costly, time-consuming and difficult for quantifying multiple
analytes due to sample volume limitations. Here we report the develop-
ment of a multiplexed immunoassay system for simultaneous quantifi-
cation of over 20 different mouse cytokines and chemokines (including
G-CSF, GM-CSF, IFNy, IL-1a, IL-1B, IL-2, IL4, IL-5, IL-6, IL-9,
IL-10, IL-12p70, IL-13, IL-17, IP-10, KC, MCP-1, MIP-1a. MIP-18,
RANTES, and TNFa, etc.) in a single sample. The technology includes
capture of analytes by a mixture of specific antibody-immobilized
microparticles, which are differentially dyed with two fluorophores.
The captured analytes are detected by a cocktail of detection antibodies.
Following binding of a fluorescent-labeled reporter molecule, the signal
is quantified by a Luminex'® reader. Each antibody pair used for
individual analyte is highly specific, with no or negligible cross-
reactivities to other cytokines or chemokines within the panel. The
standard curves range from 3.2 to 10,000 pg/mL. The sensitivities for
the assays are between < 1 to 10 pg/mL in serum matrix. The assay
robustness is demonstrated by excellent precision (CV (10% inter-
assay; CV (5% intra-assay), linearity of dilution (100 *20%), and
accuracy (100 +20%) in serum matrix. Total assay time is 2 hour for
serum-free samples or overnight for serum or plasma samples. The
availability of this sensitive, rapid, and robust method for simultaneous
measurement of multiple analytes provides a powerful yet economic
tool for both screening purpose or for accurate quantification of mouse
cytokines and chemokines.
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IN VIVO COUNTER-REGULATION OF IL-1a AND IL-Ira
IN MURINE KERATINOCYTES

John B. Mee, Christos Antonopoulos, Richard W. Groves, Imperial College
London, London, UK

The potent proinflammatory cytokine IL-1a is constitutively expressed and seques-
tered by keratinocytes and comprises one member of the IL-1 gene family which
includes IL-18, IL-18 and the specific inhibitory molecule, IL-1 receptor antagonist
(IL-1ra). In addition to IL-1a, keratinocytes also synthesise prodigious quantities of
an intracellular splice variant of IL-1ra. Although homeostatic regulation of the
IL-1 system in keratinocytes has long been suspected, there is currently little
evidence to support this.

To explore this issue, PAM212 murine keratinocytes were exposed to increasing
concentrations of either IL-1a or IL-1ra for 24 hours and ELISAs performed to
assess production of the opposing ligand. IL-1ra release was induced following
stimulation by mILL-1a in a dose-dependent manner (0 pg/ml to 1,924 + 97 pg/ml
with 10 ng/ml IL-1a; n = 3) and, conversely, treatment of keratinocytes with IL-1ra
resulted in increased IL-la release in a dose dependent fashion (529 + 69 pg/ml to
1,043 pg/ml with 1 ng/ml IL-1ra; n=3). In both cases, addition of a blocking
anti-IL-1 receptor type 1 antibody inhibited release of the opposing cytokine,
indicating a key role for this receptor in the feedback loop. To determine whether a
similar counter-regulation occurs ir vivo, epidermis from transgenic mice in which
overexpression of IL-1a or [L-1ra was targeted to keratinocytes by the human
keratin-14 (K14) promoter was analysed. In concordance with our in vitro findings,
epidermal sheets from K14-1L-1¢ transgenic mice released eight times more IL-1ra
than those from wildtype mice following ex vivo culture (5,006 = 140 pg/mi
compared with 611 = 18 pg/ml; n=3). Conversely, IL-la release was raised
3-4 fold in epidermal sheets derived from two independent K14-IL-1ra transgenic
lines (678 + 35 pg/mi and 530 = 121 pg/ml compared with 164 + 29 pg/ml; n = 3),
aresponse abrogated by incubation with a neutralising anti-IL-1ra antibody. Addi-
tion of specific neutralising antibodies against type I and type IT IL-1 receptors to
these ex vivo cultures indicated that the counter-regulation mechanism is mediated
extracellularly through the type I IL-1receptor alone. Finally, exposure of
PAM212 keratinocytes to increasing concentrations of soluble type I IL-1 receptor
(sIL-1RI) resulted in a counter-intuitive dose-dependent increase in released IL- 1o
protein (230 = 33 pg/ml to 500 + 47 pg/ml with 100 ng/mi s[L-1RD.

Taken together, these observations provide the first demonstration of counter-
regulation of IL-1 receptor ligands in keratinocytes mediated via the type-1 IL-
1 receptor in which production of an IL-1 agonist and antagonist are rautually
interdependent. These findings underscore the importance of tight control of activ-
ity in this cytokine system in the skin.
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BYSTANDER-ACTIVATED LYMPHOCYTES
IN INFLAMMATION: A NATURAL PROCESS?

Sally Owen, Parisa Amjadi, Patricia Green, Andrew Foey, Fionula
Brennan, Kennedy Institute of rheumatology, 1 Aspenlea road,
London, W6 8LH

Recently we described that bystander-activated lymphocytes contribute
to inflammation by inducing (in a contact -dependent manner) the
production of proinflammatory cytokines from matrophages. More
recently we have characterized these lymphocytes in terms of their
proliferation and apoptosis kinetics, phenotype and cytokine profile.
Lymphocytes were activated with either IL-2/IL-6/TNFa. or IL-15 and
found to proliferate optimally after 8 days in culture following a lag
phase of 2-3 days. From day 8 a decrease in proliferation was seen
which corresponded with an increase in apoptosis from day 5.

Over the 8 day culture period the proportion of CD3 +ve T cells
remained constant whereas the proportion of NK cells increased up to
3-fold with an increase in activation markers (CD25, CD69 and HLA-
DR) on both cell types.

These bystander activated cells produced IFNy, GM-CSF and LTa,
with little IL-10 or TGFp detected. In contrast lymphocytes activated
for 48hours with cross-linked anti-CD3 produced the anti-
inflammatory cytokines IL-10 and TGFP in addition to IFNy, GM-CSF
and LTa.

Investigation of these bystander activated lymphocytes and the relative
importance of the T cells versus the NK-expanded populations will give
further insight to those factors which induce and perpetate chronic
inflammatory events in disease.
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IL-18 AS AN INDICATOR OF FIBROSIS IN HCV PATIENTS

MR. Peterson’, J. Snair!, KM. Peltekian®* T.C. Peterson'?,
Departments of Medicine' and Pharmacology?, Dalhousie University,
Halifax, Nova Scotia, CANADA

Hepatic fibrosis is characterized by events involving cytokines. We
propose that IL-18 is a prime candidate in fibrosis of HCV. In this study
11.-18, fibrogenic stimulation index (FSI), procollagen type III peptide
(P-II-P) and METAVIR biopsy scores were assessed in HCV patients.
Methods: IL-18 was assayed in sera obtained from patients with HCV
by ELISA. Using an in vitro assay FSI was assessed in sera obtained
from HCV patients (n = 20). FSI is a good index of collagen deposition
in fibrosis. Serum P-III-P was assessed using RIA and liver biopsies
were scored using METAVIR analysis.

Results: I1.-18 levels were significantly higher (p < 0.05) in HCV pa-
tients with METAVIR score 3-4 compared to HCV patients with
METAVIR score 1-2 and these were significantly elevated compared to
controls. FSI and P-II-P levels were significantly elevated (p < 0.05) in
HCV patients with METAVIR score 3-4 compared to HCV patients
with METAVIR score 1-2.

Conclusion: Our results indicate that excellent correlations exist be-
tween IL-18 and FSI and METAVIR and between P-II-P and
METAVIR. FSI can be used as an index of fibrosis and provides an
assay to screen effective antifibrotic drug therapies which may be
targeted at IL-18. (supported by CIHR and Health Canada).
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INFLUENCE OF CORTICOSTEROIDS ON CYTOKINES
AND ADHESION MOLECULE LEVELS IN ACUTE

PANCREATITIS
Perejaslov A., Chooklin S., Medical University, Lviv, Ukraine

Glucocorticoids have potent immunosuppressive and anticytokine ef-
fects. Evidence conceming the effects of glucocorticoids on leukocyte
adhesion molecule expression are inconclusive.

The blood levels of IL-8, IL-17, TNF-alpha, ICAM-1, and E-selectine
were studied in 28 patients with severe acute pancreatitis. The cytok-
ines and adhesion molecule levels measured immediately after admis-
sion, at the 3rd, 7th, and 14th day. Mqasurement performed using
ELISA technique. All patients were divided on two groups: first group
compiled 16 patients, in which dexamethasone was applied in the
complex management of acute pancreatitis, and control
group — 12 patients that did not receive glucocorticoids. The increased
levels of IL-8, IL-17, TNF-alpha, ICAM-1, and E-selectine were noted
in both groups of patients. The gradually increase of all cytokines and
adhesion molecule blood levels up to seventh day was noted in patients
of the control group. The levels of IL-8, IL-17, TNF-alpha, ICAM-1,
and E-selectine increased during first three days in patients of the first
group. At the seventh day the cytokine’s leve] stabilized and starting
from the third day the gradually decrease of their levels were noted.
There was a clear correlation between IL-17 and ICAM-1 plasma levels
during the all period of observation.

The data presenting herein concerning the ability of dexamethasone to
inhibit cytokine-induced changes of endothelial and leukocytic adhe-
sion molecule and may also provide new insight into protective role of
glucocorticoids.
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IL-18, FSI and P-II-P in INFLAMMATORY BOWEL
DISEASE

T.C. Peterson’ 2, I. Jones', R.T. Tanton', Departments of Medicine! and
Pharmacology?, Dalhousie University, Halifax, Nova Scotia, Canada

Inflammatory bowel disease (IBD) is a complex disease process involv-
ing cytokines and includes Crohn’s disease (CD) and ulcerative colitis
(UC). Collagenous colitis (CC) is characterized by inflammation and a
thickened subepithelial collagen layer. In this study, IL-18 was assessed
in CC, CD, UC, irritable bowel syndrome (IBS) and normal subjects
and compared to the fibrogenic stimulation index (FSI) and procollagen
type I peptide (P-III-P) in these patients with IBD and CC.
Methods: IL-18 was assayed in sera samples obtained from patients by
ELISA. Using an in vitro assay we assessed the FSI of sera samples
obtained from patients. The FSI correlates well with collagen deposi-
tion in other forms of fibrosis. In this study, sera samples were obtained
from patients (n=40) and compared to controls, and the FSI was
assayed. P-ITI-P was assessed using RIA.

Results: IL-18 levels and FSI were significantly higher in CC patients
(p < 0.05) compared to IBS disease controls and normal subjects.
Conclusion: Our results indicate that IL-18 and FSI are elevated in CC.
FSI can be used as an index of fibrosis and in addition provides an assay
to screen effective antifibrotic drug therapies which may be targeted at
IL-18. (supported by NSHRF and CIHR).
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CYTOKINE PRODUCTION OF STIMULATED WHOLE
BLOOD CULTURES IN RHEUMATOID ARTHRITIS
PATIENTS RECEIVING ANTI-TNF AGENTS

Calin Popa, Mihai G. Netea, Pilar Barerra, Bart-Jan Kullberg, Jos W.M.
Van Der Meer, University Medical Center St. Radboud, Nijmegen, The
Netherlands

Rheumatoid arthritis (RA) patients have an increased susceptibility to
infections, especially with intracellular pathogens. Proinflammatory
cytokines are crucial components of the host defense against infections.
The aim of the present study was to asses cytokine release in RA
patients and whether anti-TNF therapy have an additional inhibitory
effect on proinflammatory cytokine production.

Methods: In-vitro cytokine production upon bacterial stimulation of
whole-blood was compared between ten RA patients receiving anti-
TNF antibodies and ten healthy controls.

Results: When simulated with Salmonella typhimurium LPS
(10 ng/ml), whole-blood from RA patients released significantly less
cytokines compared with healthy volunteers: IFNy (12.4+11vs
143.5+101.2 pg/ml, p<0.01), IL-6 (3907x2363vs 7040+
2960 pg/ml, p<0.01) and IL-1B (357 £ 171 vs 1056 616 pg/ml,
p <0.01). Similar data were observed when whole-blood was stimu-
lated with heat-killed Mycobacterium tuberculosis (not shown). Anti-
TNF therapy did not have an additional inhibitory effect on cytokine
release after stimulation with either S. typhimurium or M. tuberculosis.
Conclusions: RA patients release significantly lower amounts of proin-
flammatory cytokines compared to controls. Therefore, therapeutical
blockade of TNF in RA is particularly susceptible to induce a higher
susceptibility to infections in RA patients.
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IL-18 AND THE THERAPEUTIC EFFECTS
OF PENTOXIFYLLINE AND METABOLITE-1 IN A RAT
MODEL OF INFLAMMATORY BOWEL DISEASE

Jennifer M. Raoul, Jacquelynn Froom, Theresa C. Peterson, Dalhousie
University, Halifax, Nova Scotia, CANADA

Interleukin-18 is a pro-inflammatory cytokine recently implicated in
the pathogenesis of IBD. The aims of this study were to examine a)
IL-18 in trinitrobenzenesulfonic acid (TNBS)-induced colitis in rats, b)
therapeutic effects of pentoxifylline (PTX) and its metabolite-1 (M-1)
in TNBS-colitis, and ¢) effects of PTX and M-1 on IL-18 in this model.
Colitis was induced via intracolonic (i.c.) administration of TNBS
(90 mg/kg). Treatment with PTX or M-1 commenced after 72 hours
(64 mg/kg i.c. twice daily). Rats were sacrificed 0.5, 3, 7, and 14 days
post-TNBS. Colonic damage, inflammation, and fibrosis were assessed
by morphology damage score, myeloperoxidase activity and immuno-
histochemistry, respectively. IL-18 was measured in serum and colon
homogenate by ELISA. Treatment with PTX or M-1 significantly re-
duced colon damage (PTX = 33%; M-1 = 38%; p < 0.05) and inflam-
mation (PTX =47%; M-1 = 63%; p < 0.05). Serum IL-18 was below
detection at all timepoints (< 4pg/ml). Colonic IL-18 was elevated at
3 days compared to controls (64.1 vs. 34.3 pg/mg protein) and de-
creased by 7 days (43.7 pg/mg protein) post-TNBS. Results indicate
that colonic IL-18 is elevated early in TNBS-colitis and that PTX and
M-1 have therapeutic effects. We are currently analysing the effects of
PTX and M-1on IL-18 and fibrosis in this model. [supported by
NSHREF]
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INFLIXIMAB AND THE CARDIOVASCULAR RISK
FACTORS IN RHEUMATOID ARTHRITIS PATIENTS

Calin Popa, Timothy Radstake, Pilar Barerra, Anton Stalenhoef,
Bart-Jan Kullberg, Jos W.M. Van Der Meer, Mihai G. Netea, University
Medical Center St. Radboud, Nijmegen, The Netherlands

Tumor necrosis factor (TNF) increases IL-6 and CRP concentrations
and induces changes in lipid metabolism. All these effects increase the
cardiovascular risk of RA patients. The aim of this study is to asses how
anti-TNF therapy influences these cardiovascular risk factors.
Methods: We investigated the lipid pattern from 33 patients treated
with infliximab and 13 RA patients given placebo, before and after two
weeks therapy. We also measured CRP and IL-6 in 24 patients from the
anti-TNF group and 11 patients from the placebo group.

Results: The anti-TNF treated group showed a significant decrease in
CRP (86 £ 54mg/l to 35 + 35mg/l, p < 0.01), and IL-6 (88 = 60 pg/ml
to 42+40pg/ml, p<0.01) concentrations. In addition, HDL-
cholesterol was significantly higher after 2 weeks therapy in the anti-
TNF treated group (0.86+0.30mmol1 to 0.98 +0.33 mmol/,
p <0.01), whereas triglycerides were slightly decreased (not shown).
No effects was seen in the placebo group.

Conclusion: When administrated for 2 weeks to RA patients, anti-TNF
antibodies (infliximab) raises the HDL-cholesterol level and lowers the
CRP and IL-6 levels, thus significantly improving the cardiovascular
risk profile of the RA patients.
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INFLAMMATORY RESPONSES TO ENDOTOXIN IN MICE
AND MEN

D.G. Remick!, H.S. Warren?, S.F. Lowry® & S.E.Calvano*>
! University of Michigan 48109, *Mass Gen Hospital 02139, and
3 UMDNIJ-Robert Wood Johnson Medical School 08903

Endotoxin infusion has been widely used to study the inflammatory
response; therefore we compared mice and men. E. coli type
0113 endotoxin was prepared under identical conditions and used for
both species. Humans were exposed to 2ng/kg and mice to
500,000 ng/kg since these doses induced \\ 126\\1000 pg/ml of plasma
IL-6 2 hours after injection. Ten normal adult male volunteers were
infused intravenously, physiologic parameters measured and blood
drawn at 2, 4, 6, 9, and 24 hours. Male C57\B16 mice (n = 4-12) were
injected intraperitoneally and sacrificed at the same times. Blood was
obtained via cardiac puncture. Both mice and men exhibited a similar
neutrophilia which peaked between 6 and 9 hours after endotoxin expo-
sure. Lymphopenia developed promptly with a nadir at 4 hours in both
species and recovery by 24 hours in humans but not in mice. TNF and
IL-6 peaked at 2 hours with return to baseline by 4-6 hours. No IL-1B
was measured in humans while high levels were observed in mice. In
contrast, IL-1RA was strongly induced in humans.

Mice produced about 10X more CXC chemokines than humans but
both peaked at 2 hours. These data demonstrate that cytokine produc-
tion in mice and men varies dramatically.
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CORRELATION OF EUCARYOTIC TRANSLATION
FACTOR 5A IN ISCHEMIC HUMAN MYOCARDIAL TISSUE
WITH IL-18: A MECHANISM FOR REDUCING CRONIC
HEART FAILURE

L .L. Reznikov, B. Pomerantz, C.A. Taylor, D. Cliche, J.E. Thompson,
C.A. Dinarello, Univ. Colorado, Denver, USA; Univ. Waterloo,
Waterloo, ONT, Canada; Senesco Technologies Inc. New Brunswick,
NJ, USA

Eukaryotic initiation factor 5A (eIF-5A) facilitates translation by selec-
tively transporting mRNAs from the nucleus to the cytoplasm. In
experiments with human cell lines, we have found that one of the two
human isoforms, elF-5A1, induces apoptosis, and it may also be re-
quired for cytokine expression. In the present study, we examined the
steady state mRNA expression levels of eIF-5A using real time quanti-
tative PCR in human myocardial tissues obtained from patients under-
going coronary artery bypass grafting for ischemic disease. We also
determined gene expression for IL-18, a pro-inflammatory cytokine
expressed in ischemic human myocardium that plays a functional role
in the loss of myocardial contractility. Expression of elF-5A1&2 was
detected in all 14 samples. Levels of eIF-5A1 mRNA varied from 7.3 to
279.4 pg/ng rRNA (mean 143.4) and were correlated with IL-18 (0.72,
p <0.001). In addition, eIF-5A1 proved to be 3-fold higher than eIF-
5A2 when ischemia was induced in vitro. There was no correlation of
eIF-5A with IL-18 in samples from non-ischemic, valve-replacement
patients (n = 19). Based on these data, we hypothesize that specific
inhibition of eIF-5A1 in human ischemic heart disease would reduce
IL-18-mediated loss of functional myocytes and ameliorate chronic
heart failure.

166

DEVELOPMENT OF SEVERE PANCREATITIS IN OBSE
MICE RECEIVING IL-12 AND IL-18

Joseph A. Sennello, Britta Siegmund, S. Russell Nash, Giamila
Fantuzzi, University of Colorado Health Sciences Center, Denver, CO,
USA

Obesity is a major risk factor for severe acute pancreatitis (AP). We
developed a novel model of AP induced by injection of IL-12 and
IL-18 daily for 3-5 days. Administration of this cytokine combination
was lethal in 80% of obese leptin-deficient (ob/ob) mice, whereas no
mortality was observed in their lean littermates (WT). Compared to WT
mice, ob/ob mice receiving IL-12 and IL-18 developed significantly
more severe AP, as evaluated by serum levels of amylase and by
histological evaluation of the pancreas. TUNEL staining demonstrated
marked apoptosis of the exocrine pancreas in 0b/ob mice, whereas only
scarce apoptotic cells were present in WT mice. Similar to observations
in obese AP patients, disease in ob/ob mice was associated with edema
and apoptosis in the small intestine, with adipose tissue necrosis and
saponification, and with a dramatically increased production of IL-
6 and acute-phase proteins. On the other hand, levels of IFNY in ob/ob
mice were reduced compared to WT mice. Nevertheless, in ob/ob mice,
neutralization of IFNYy activity afforded complete protection from the
toxic effects of IL-12 and IL-18, suggesting that obesity due to leptin
deficiency might be associated with an increased susceptibility to IFNy.
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REGULATION OF HAEM OXYGENASE-1 EXPRESSIONIN
MONONUCLEAR CELLS BY INTERLEUKIN-10
- AND LIPOPOLYSACCHERIDE

G.A. Ricchetti, L. Williams, B.M.J. Foxwell, Kennedy Institute of
Rheumatology, London UK

Interleukin-10 (IL-10), is a potent anti-inflammatory cytokine, which
has recently been shown to induce the expression of heam oxygenase 1
(HO-1). This stress response protein is intimated to have anti-
inflammatory and cyto-protective roles within numerous cell-lines and
animal models. Herein, we show that although in the RAW264.7 cell-
line HO-1 expression is induced by IL-10, LPS can also stimulated the
production of this enzyme. In primary human monocytes and in vitro
differentiated macrophages, HO-1 is induced by IL-10 via STAT-3 and
PI3-kinase signaling however in these cells LPS inhibits expression of
HO-1. Additionally we show by the use of the HO inhibitor Zinc-(II)-
Protoporphyrin-IX, IL-10 suppression of LPS induced cytokine pro-
duction is independent of HO-1 activity.
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SIMULTANEOUS QUANTIFICATION
OF 14 CYTOKINES/CHEMOKINES IN RAT SERUM
OR PLASMA USING xMAP TECHNOLOGY

JI. Shaoguan, Ryan Rick, Mistry Jehangir, Linco Research, INC., St.
Charles, Missouri, Usa

Rat represents an important model in many areas of biomedical re-
search, where quantification of cytokines and chemokines will help
better understanding of physiological and pathological processes. How-
ever, quantification of rat cytokines and chemokines has not been used
frequently due to limited availability of rat sample volume, specific
antibodies, cost and time associated with using the conventional ELISA
products. Here we report the development of a multiplexed immunoas-
say system for simultaneous quantification of 14 different rat cytokines
and chemokines (GMCSF, GRO/KC, IFNy, IL-1q, IL-1B, IL.-2, IL4,
-5, IL-6, IL-10, IL-12 p70, IL-18, MCP-1, and TNFa) in a single
sample. The methodology includes specific capture of analytes in
samples by a mixture of antibody-immobilized microspheres differen-
tially dyed with two fluorophores. The captured analytes are detected by
a cocktail of biotinylated antibodies. Following binding of a
fluorescent-labeled reporter molecule, the signal is quantified by a
Luminex'® reader. Each antibody pair used for individual analyte is
highly specific, with no or negligible cross-reactivities to other cytok-
ines or chemokines within the panel. The standard curves for all
analytes range from 6.4 to 20,000 pg/mL. The overall sensitivities are
between < 1 t0 20 pg/mL in serum matrix. The assay robustmess is
demonstrated by a CV of < 10 % for inter-assay precision and a CV of
< 5 % for intra-assay precision, by an average recovery of 100 20 %
for linearity of dilution, and by an accuracy of 100+ 15 % in serum
matrix. Total assay time is 2 hour for serum-free samples or overnight
for serum or plasma samples. This simple, sensitive, accurate, and
reproducible method for simultaneous measurement of multiple ana-
lytes is an economic and powerful tool for both target screening and
accurate quantification of cytokines and chemokines in samples of rat
origin.
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INCREASED LEVELS OF TGF-81 IN PATIENTS
WITH ANKYLOSING SPONDYLITIS AFTER SPA THERAPY

Josef D. Schwarzmeier, Medhat Shehata, Martin Hilgarth, Dorothea
Richter, Guenther Leiner, Albrecht Falkenbach, L. Boltzmann Institute
for Cytokine Research, University of Vienna, L. Boltzmann Institute for
Cytokine Research in Balneology, Bad Gastein, Austria and
Krankenanstalt Gasteiner Heilstollen, Bad Gastein-Bockstein, Austria

Ankylosing spondylitis (AS) is a chronic inflammatory disease of the
axial joints with no satisfactory therapy. A beneficial effect has been
reported after speleotherapy (exercises, hyperthermia and exposure to
radon) in “Gasteiner Heilstollen” in Austria. The mechanisms underly-
ing these effect are not clearly understood. We therefore, measured the
serum levels of transforming growth factor-betal (TGF-81), a potent
immunomodulator and antiinflamatory cytokine, in 83 patients with AS
and 10 patients with non-inflammatory low back pain (LBP, controls)
before and after therapy. The results demonstrated a significant increase
in TGF-81 (total and active) after therapy. The mean concentration of
total TGF-B1 in AS was 28715 pg/ml and increased to 43136 pg/ml,
p < 0,0001 while active TGF-81 increased from 77 to 1096 pg/ml,
p < 0.0001. When the AS patients were divided into two groups accord-
ing to pain reduction and improved mobility, group 1 (responders:
n = 46) exhibited a 17 fold increase of active TGF-81 levels (96 to
1654 pg/ml) while group 2 (non-responders: n = 37) showed only a
7 fold increase (53 to 402 pg/ml). These resuits demonstrate a signifi-
cant increase in circulating TGF-8 in patients with AS after combined
spa therapy. Elevated TGF-81 may exert a beneficial effect through its
anti-inflammatory function leading to reduction of joint pain and im-
proved mobility.
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IL-10 AND TGF-BETA HAVE DIFFERENT MECHANSISMS
FOR INHIBITING CYTOKINE-INDUCED IFN-GAMMA
PRODUCTION

M. Schrider, C.Meisel, K. Buhl, N. Sievert, N. Profanter, H.-D. Volk,
G. Griitz, Institute of Medical Immunology, Charite Berlin, Beslin,
Germany

LPS-desensitisation is supposed to be an experimental model for “im-
munoparalytic” states in patients. IL-10 and TGF-f have been shown to
mediate the process of LPS-desensitisation and can even directly induce
an LPS-hyporesponsive state. LPS-hyporesponsive states can be over-
come by IFN-y, but the reversibility of these states by the IFN-y-
inducing cytokines IL-12/IL-18 depends on the inducing stimulus.
Therefore, we aimed at comparing the mechanisms of LPS, IL-10 and
TGF-§ for the generation of LPS-hyporesponsive states. We demon-
strated that IL-10 and TGF-P use different mechanisms for inhibiting
cytokine-induced IFN-y production. IL-10 inhibits IFN-y production
indirectly by suppressing the production of IFN-v-inducing cytokines
in contrast to TGF-B, which acts directly at the T cell level. These results
were reflected by a differential reversibility of the LPS-hyporesponsive
states induced by IL-10 or TGF-B, and suggest that the model of
LPS-desensitisation does not fully reflect the dysfunction of immune
cells observed in immunoparalytic patients.

Next, we addressed the molecular mechanisms underlying the inhibi-
tory effects of TGF-B on IFN-y production. TGF-B did not impair the
activation of MAP kinases, Stat4 or ATF-2. Furthermore, the downregu-
lation of T-bet by TGF-B occurred temporally delayed to its rapid
inhibitory effect on IFN-y production and can therefore not account for
1t.
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SOLUBLE GLUCOCORTICOID INDUCED TUMOR
NECROSIS FACTOR RECEPTOR INDUCED CELL CYCLE
ARREST IN MURINE MACROPHAGES

Hyun-Hee Shin, Soo-Jin Kim, Hye-Seon Choi, Department of
Biological Sciences and the Immunomodulation Research Center,
University of Ulsan, Ulsan/Korea

Soluble GITR inhibits murine macrophage cell survival. To elucidate
the mechanism underlying this process, we investigated the effect of
sGITR on macrophage cell cycle. By FACS analysis, sGITR induced
G1 phase arrest in a dose-dependent manner. Soluble GITR reduced the
level of cyclin D2 and cyclin A and it increased expressions of p21 and
p15, resulting in cdk2 and cdk4 activities. These results have suggested
that sSGITR arrested cell cycle at G1 phase by inhibiting cdk2 and cdk4
activities.
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OVEREXPRESSION OF IL-1§ INDUCES LIVER DAMAGE
AND INTERSTITAL PNEUMONITIS BY ACTIVATING
MACROPHAGES

X. Song, D. Benharroch, Y. Shendler, E. Voronov, R.M. White,
1 0.Bjorkdahl, >C.A. Dinarello, S. Segal and R.N. Apte, Ben-Gurion
University, Beer-Sheva, Israel, ' University of Lund, Sweden and
2 University of Corolado Medical Center

Interleukin-1 (IL-1) is a pleiotropic cytokine that affects mainly inflam-
mation and immune responses. The IL-1 gene family consists of two
agonistic forms, namely IL-1¢ and IL-1B, and one antagonistic cytok-
ine. These two agonistic molecules are encoded by different genes and
both differ from most other cytokines by lacking a signal sequence.
Different from IL-1o, IL-18 is active in its secreted mature form,
whereas its cytosolic precursor is inactive. Fibrosarcoma cells trans-
fected with mature IL-1P fused to a signal sequence (ssIL-1f) were
established and enhanced invasiveness manifested by ssIL-1p transfec-
tants was observed. Here we show that overexpression of IL-1B by
malignant cells induces liver damage and interstitial pneumonitis in
syngeneic NFS mice bearing ssIL-1[B tumors. Massive necrosis in the
livers, exhibiting centrilobular and midzonal lesions accompanied by
neutrophil infiltration, as well as interstitial pneumonitis were observed
in mice bearing ssIL-1B tumors. In addition, in the spleens of mice
bearing ssIL-1 tumors an increase in granulocytes and macrophages as
well as myeloid progenitors was observed, indicating an extramedul-
lary hemopoietic response. Administration of IL-1Ra as well as inacti-
vators of Kupffer cell function, gadolinium chloride or dextran sulfate,
significantly attenuated the liver injury in ssIL-1B tumor-bearing mice.
This was also manifested by a reduction in the levels of liver ami-
notransferases. Inhibition in tumor development was also observed
following treatment. Our results show the role of IL-18 both in tumor
growth as well as in metabolic effects in the host.
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DIFFERENTIAL INFLUENCE OF PROCALCITONIN
ON CYTOKINE GENE EXPRESSION IN IMMATURE
AND MATURE MONOCYTES

Hmars Stonans, Edith Walther, Ralf Claus, Konrad Reinhart, Clinic of
Anesthesiology and Intensive Care Medicine, Friedrich-Schiller-
University of Jena, Jena, Germany

Procalcitonin (PCT), prohormone of calcitonin, is a highly sensitive and
specific marker of bacterial sepsis. Despite the increasing clinical
importance of PCT the knowledge about its biological functions, espe-
cially in sepsis is still rather limited.

The reduced proportion of CD14** HLA-DR* monocytes along with
the decreased monocyte responsiveness to bacterial endotoxins is ob-
served in the course of sepsis. That’s why the influence of PCT on
various cytokine gene expression was estimated both in highly differ-
entiated Mono Mac 6 (CD14** HLA-DR") and in immature SigM5
(CD14*HLA-DR ~) monocyte lines. RT-PCR analysis of mRNAs for

IL-la, IL-1B, IL-6, IL-10, TNF-a, TGF-B,, M-CSFE, IL-6 Receptor,

ICAM-1, TLR-4 and TLR-9 revealed significantly lower or absent re-
sponsiveness of SigMS5 cells to endotoxin stimulation in contrast to high
reactivity of Mono Mac 6 monocytes. PCT caused no significant re-
sponses in Mono Mac 6 cultures, but strongly stimulated IL-1o and
IL-1P gene expression (5- and 7-fold respectively) in SigM5 cells.
Hence we demonstrated the differential influence of PCT on monocytes
depending on their stage of maturation. The finding of IL-1 genes
stimulation by PCT only in CD14"HLA-DR" monocytes might partially
explain its harmful effects observed in septic but not healthy animals.
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11.-20: promoter analysis and characterization of biological
function

Yo-Ching Wang, Hsing-Hui Li, Pei-chih Chen, Ju-Hui Hsu, Jiann-Jou
Yang, and Ming-Shi Chang, Medical College of National Chen-kung
University, Tainan, Taiwan

IL.-20 belongs to the IL-10 family and has been shown to be involved in
the pathogenesis of keratinocyte proliferation in vivo. To understand the
gene regulation of human IL-20, we identified the human IL-
20 promoter region. Eight fusion genes containing different regions
upstream of exon 1 linked to a luciferase reporter gene were expressed
in Madin-Darby canine kidney (MDCK) epithelial-like cells.. We iden-
tified a fusion gene (pE) containing 279 bp upstream of exon 1 that
showed promoter activity 14-fold greater than that of the negative
control. Both GM-CSF and IL-10 showed up-regulation of the pro-
moter activity of IL-20 and induced IL-20 transcripts in monocytes.
Analysis of IL-20 promoter from 198 individuals, both healthy indi-
viduals and patients with SLE, showed that there is a 318 bp insertion-
deletion polymorphism on the IL-20 promoter. Insertion of this 318 bp
in the promoter region decreased its promoter activity by 37% to 72%.
‘We demonstrated that IL-20 induced production of IL-6 and TNF-o in
monocytes; up-regulated the transcripts of keratinocyte growth factor
(KGF), IL-6, and TNF-o in CD8-positive T cells; and induced the
production of reactive oxygen species (ROS) from CD8-positive T
cells.
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THE AMEBIC ANTIINFLAMMATORY MONOCYTE
LOCOMOTION INHIBITORY FACTOR (MLIF) MODIFIES
THE NF-xB NUCLEAR TRANSLOCATION IN HUMAN
MONO

Juan R Velazquez, Dolores Utrera-Barillas, *Alejandro Zentella,
Eduardo Garcia-Becerril, Yadira Ledesma-Soto and Roberto
Kretschmer, Instituto Mexicano del Seguro Social, * Instituto de
Fisiologia Celular UNAM, Mexico City/Mexico

MLIF, an anti-inflammatory peptide (Met-Gln-Cys-Asn-Ser) produced
by E.histolytica — or its 97% pure synthetic construct — inhibits the
PMA-induced expression of MIP-1alpha, MIP-1beta, I-309 chemok-
ines and the CCR1 receptor. We studied the effect of MLIF upon NF-kB
nuclear translocation. To 6 x 10° U-937 cells in RPMI, 8.6 x 10-> M
synthetic MLIF, 8 x 108 M PMA (induced), or neither (constitutive)
or both were added and incubated from 20 min to 48 hs. Nuclear
extracts were obtained and processing by EMSA method. At 24 hrs,
MLIF inhibited 44% and 12% the constitutive and the induced expres-
sion of NF-kB translocation respectively (p < 0.001). At 48 hs MLIF
inhibited 25% and 28% the constitutive and the induced expression of
NF-xB nuclear translocation respectively (p < 0.001). On the other
hand at early times (0-24 hs) MLIF per se was able to activate some
NF-xB translocation. Super shift analysis showed the presence of
p50/p50 homodimers and p65/pS50 heterodimers in the NF-xB product.
MLIF may thus act early over the NF-kB with an efficient inhibition at
24 hs of the constitutive levels of translocation and more vigorous late
(48 hs) inhibition of induced NF-kB translocation. This pattern may be
related to features of the unusual inflammatory cell trafficking observed
in invasive amebiasis.
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IL-1 ALPHA IS THE CAUSE OF IBD IN BALB/C MICE

Rachel Werman Venkert, Ariel Werman and R.N. Apte, Ben Gurion
University, Beer Sheva, Israel
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RAC - DEPENDANT REGULATION OF IL-10 AND VEGF
PRODUCTION IN HUMAN MACROPHAGES

L. Williams, F. Lali, K. Thomton, F Brennan, B. Foxwell, Kennedy
Institute of Rheumatology, Imperial College London, 1 Aspenlea
Road, Hammersmith, London, UK

The small GTPase Rac has been implicated in numerous different
cellular functions such as cytoskeletal reorganisation, phagocytosis,
cell migration, integrin complex formation and cell adhesion, gene
transcription, cell cycle progression and proliferation. However its role
in the regulation of cytokine production has not been examined in any
detail. To investigate the role Rac plays in cytokine production in human
macrophages we constructed an adenoviral construct expressing both
wild type Rac2 and a dominant negative version (D57N) version of
Rac2 which cross-dominates both Racl and Rac2.

We have shown, using the D57N Rac virus that the induction of
pro-inflammatory cytokines TNFa and IL-6 by LPS is independent of
Rac activation. However, the production of the anti-inflammatory cy-
tokine IL-10 and the angiostatic factor VEGF were dependant on Rac
activity. Furthermore using in an in vitro cell system model of rheuma-
toid arthritis, we were also able to show a Rac-dependant production of
VEGE, however in this system IL-10 production was no longer depen-
dant on Rac. The mechanisms of this Rac dependent regulation of
cytokine regulation will be discussed further.

This work is funded by Almirall Prodesfarma.
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ANTI IL-10 THERAPEUTIC STRATEGY USING

THE IMMUNOMODULATOR AS101 IN MURINE SEPSIS:
DEPENDENCE ON TIMING OF IMMUNOMODULATING
INTERVENTION

Kalechman Yona*, Gafter Uzi*, Rushkin Galit*, Michael Albeck*,
Sredni Benjamin*, C.A.LR. Institute, Bar Ilan University, Ramat Gan
52900, ISRAEL

The role of IL-10 in experimental sepsis is controversial. The non toxic
immunomodulator AS101 has been previously shown to inhibit IL-10
expression at the transcription level. We show in this study that treat-
ment of mice subjected to cecal ligation and puncture (CLP) with
AS101 12 h after, and not before CLP, significantly increased survival
of septic mice. This was associated with a significant decrease in serum
IL-10 and in IL-10 secreted by peritoneal macrophages 24-48 h after
CLP. At that time the ability of these cells to secrete TNF-alpha and
IL-1beta, promptly suppressed in control mice, was restored in
AS101 treated mice. The increased survival of AS101 treated mice was
due to the inhibition of IL-10 since co-treatment with rmIL-10 abol-
ished AS101’s protective activity. AS101 increased class Il antigen
expression on peritoneal macrophages, severely depressed in control
mice. This was accompanied by a significant elevation in the level of
IFN-gamma secreted by splenocytes. Moreover, AS101 remarkably
ameliorated bacterial clearance in the peritoneum and blood and de-
creased severe multiple organ damage. We suggest that agents like
AS101 with the capacity to inhibit IL-10 and stimulate macrophage
functions, may have clinical potential in the treatment of sepsis. pro-
vided they are administered during immune suppression.
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I.-20 AND IL-22 IN PSORIASIS

Wenfeng Xu, Y. Chandrasekher, H. Haugen, S. Hughes, S. Dillon,
P. Sivakumar, T. Brender, K. Waggie, L. Yao, S. Schlutsmeyer, M. Anderson,
W. Kindsvogel, Z. Chen, H. Blumberg, K.D. Cooper*, T.S. McCormick*,
J.Novak, C. Clegg, PA. McKeman, D. Foster, ZymoGenetics, Inc.,
1201 Eastlake Ave E., Seattle, WA 98102, * Case Western Reserve University,
11100 Euclid Ave., Cleveland, OH 44106, USA

TL-20 and IL-22 are two recently identified members of the IL-10 family that
includes IL-19, TL-24, and IL-26. IL-20 binds and activates [L-20RA/IL-
20RB and IL-22R/IL-20RB, while IL-22 signals through the IL-22R/IL-10RB
heterodimeric receptor. The transgenic (Tg) mice expressing either IL-20 or
TL-22 from a variety of promoters exhibit neonatal lethality and a shiny skin
appearance. Histological analysis of the skin of Tg mice shows a thickened
epidermis, hyperkeratosis, and immune cell infiltration, a phenotype that
resembles human psoriasis.

Both IL-20 and IL-22 activate the human keratinocyte cell line HaCaT in
vitro, assessed using a STAT luciferase reporter assay. Subcutaneous admin-
istration of IL-22 causes epidermal thickening and immune cell infiltration,
which can be neutralized by IL-22RA?, the natural soluble receptor of IL-22.
The receptors of IL-20 and IL-22 (IL-20RA, IL-20RB and IL-22R) are ex-
pressed in both lesional and nonlesional human psoriatic skin, while the
ligands IL-20 and IL-22 are each up-regulated in the lesional psoriatic skin, as
measured by in situ hybridization and quantitative RT-PCR.

Psoriasis is a T cell-mediated inflammatory skin disease, Since both IL-20 and
IL-22 are expressed by activated T cells, induce a skin phenotype (thickening
epidermis and immune cell infiltration), are active on keratinocytes, and are
elevated in the lesional region of human psoriatic skin, they may contribute to
the pathogenesis of skin diseases such as psoriasis. An antagonist of either
IL-20 or IL-22 might, therefore, represent a therapeutic for such diseases.
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DIFFERENTIAL REGULATION OF PROSTAGLANDIN E
BIOSYNTHESIS BY INTERFERON-G IN COLONIC
EPITHELIAL CELLS

Karen Wright!, Sean Weaver’, Kajal Patel' Karen Coopman', Mark
Feeney?, George Kolios®, Duncan Robertson?, Stephen Ward?,
! Department of Pharmacy and Pharmacology, University of Bath,
Claverton Down, Bath, BA2 7AY, UK; 2Department of Gastro-
enterology, Royal United Hospital, Bath, BA1 3NG, UK; ® Faculty of
Medicine, University of Crete, PO Box 1393, Heraklion, Crete,
GR-71500, Greece

Background and aims: Altered cytokine expression is part of the
inflammatory response and contributes to the pathogenesis of infamma-
tory bowel disease (IBD). Cytokine-induced cyclooxgenase (COX)-
2 and the regulation of specific prostaglandin production during infiam-
mation has not been fully investigated. COX-2 expression and activity
in response to pro-inflammatory cytokines IL.-1a/B, TNFa and IFNy
was evaluated in a colonic epithelial cell line, HT29.

Methods: COX-2mRNA and ‘protein levels were determined by
Northern and Western analysis, respectively. PGE, production was
measured by ELISA.

Results: IL-10/B and TNFa induced concentration and time-dependent
up-regulation of COX-2 mRNA, protein and prostaglandin (PG)E,
synthesis. Co-stimulation of either TNFo or IL-1 with IFNY resulted in
reduced COX-2 mRNA and protein expression. TNFa-induced PGE,
biosynthesis was significantly enhanced by the simultaneous addition
of IFNy and was COX-2 dependent. The combination of IFNy and
TNFa induced the microsomal prostaglandin E synthase (mPGES),
coordinate with the enhanced PGE, synthesis.

Conclusions: These results suggest that, in terms of PGE, biosynthesis,
IFNy plays a negative regulatory role at the level of COX-2 expression
and a positive regulatory role at the level of mPGES expression. This
may have important implications for the clinical use of IFNy in IBD.
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PLASMA CONCENTRATION OF MACROPHAGE
INHIBITORY CYTOKINE-1 (MIC-1) AND THE RISK
OF CARDIOVASCULAR EVENTS IN WOMEN

D.A Brown, S.N. Breit, J. Buring*, W.D. Fairlie, A.R. Bauskin, T. Liu,
PM. Ridker*, Centre for Immunology, St Vincent’s Hospital and
University of New South Wales, Sydney, NSW, Australia and * Center
for Cardiovascular Disease Prevention and the Leducq Center for
Cardiovascular Research, Brigham and Women’s Hospital, Harvard
Medical School, Boston, MA, USA

Backgound: Macrophage inhibitory cytokine-1 (MIC-1) is a recently
described divergent member of the TGF-f superfamily. Elevated serum
MIC-1 levels occur in a number of disease states and may also be
detected in all normal individuals.

Methods: We performed a prospective study among 27,628 American
women. Baseline blood samples were obtained. Study endpoints were a
cardiovascular event involving the cerebral or myocardial vasculature.
MIC-1 serum levels were determined and compared between evetn and
control groups as well as with other inflammatory mediator levels.
Findings: MIC-1 levels were higher at baseline among women who
developed cardiovascular events (685 vs 578 pg/ml; P < 0.001). MIC-
1 levels above the 90th percentile (> 856 pg/ml) indicated a significant
increase in risk of an event (RR = 2.7, 95% CI 1.64-4.95, P = 0.001).
The predictive value of serum MIC-1 estimation was indépendant and
additive to that of CRP. Elevation of both MIC-1 and CRP indicated a
relative risk of an event of 4.3 (95% CI 2.0 to 9.1, P = 0.001).
Interpretation: Baseline levels of MIC-1 were elevated independently
of other markers among those who developed a cardiovascular event.
This suggests that MIC-1 is marking another factor in plague evolution
that is not sampled by the other inflammatory markers. Further studies
should be undertaken to determine if MIC-1 has a role in the clinical
management of patients with vascular disease as suggested by this
paper.
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IL-1 RECIPROCALLY REGULATES TIMP3 AND ADAMTS
PROTEINASES IN ARTICULAR CARTILAGE

Yasunobu Sawaji, Masahide Kashiwagi, Hideaki Nagase, Andrew R
Clark and Jeremy Saklatvala, Kennedy Institute of Rheumatology
Division, Imperial College Londor, London, UK

Degradation of cartilage is a severe problem in osteoarthritis and
rheumatoid arthritis. Catabolism of its major soluble polymer, the
proteoglycan aggrecan, occurs in arthritis. Two related proteinases are
implicated: ADAMTS (a disintegrin and metalloproteinase domain
with thrombospondin motif)-4 and -5. Their activity is opposed by the
tissue inhibitor of metalloproteinase (TIMP)-3. Therefore the balance
between ADAMTS-4, and -5 and TIMP-3 is likely to be important for
the net activity of the enzymes. The regulation of ADAMTSs and
TIMP-3 was investigated in cartilage explants and chondrocytes.
ADAMTS~4 gene expression was induced by IL-1 in both human and
animal (bovine or porcine) chondrocytes. ADAMTS-5 expression was
constitutive in human but IL-1 induced in animal chondrocytes. In all
chondrocytes studied IL-1 decreased the expression of TIMP-3 mRNA
and protein. IL-1 induced the release of glycosaminoglycans (GAGs)
strongly in porcine cartilage explants but only weakly in human ex-
plants. Parallel changes in ADAMTS-mediated aggrecan cleavage were
demonstrated by neo-epitope assay. TGFP increased the expression of
both ADAMTS-4 and TIMP-3, but did not cause GAG release. These
results suggest that aggrecan cleavage is dependent upon the expression
of ADAMTS-4, ADAMTS-5 and TIMP-3. Presumably the balance
between ADAMTSs and TIMP-3 is critical for cartilage degradation.
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DOES ANTI-INFLAMMATORY "I'REATMENT PREVENT
THE AGE-RELATED CHANGES IN THE HIPPOCAMPUS?

M. Moore, M.A. Lynch, Trinity College Institute of Neuroscience,
Department of Physiology, Trinity College, Dublin 2, Ireland

Among the reported effects of ageing is an increase in concentration of
the pro-inflammatory cytokine, interleukin-18 (IL-18). Here we inves-
tigate the role of the putative anti-inflammatory combination of dexam-
ethasone and vitamin D; on age-related changes in rat hippocampus.
Dexamethasone (1pg/ml) and vitamin D (0.1pg/ml) was administered
in drinking water to male Wistar rats, aged 3 and 22 months old
(n=6for all groups), for 2 weeks. Hippocampal concentrations of
IL-1B and IL-10 were assessed by ELISA on homogenates prepared
from these treatment groups. IL-1B concentration was significantly
increased in hippocampus of aged, compared with young, rats as
previously shown. The present data indicate that treatment with dexam-
ethasone and vitamin D, did-not alter IL-1b concentration in hippoc-
ampus of young rats but it reduced the increase observed in aged rats.
The concentration of the anti-inflammatory cytokine, interleukin-10
(IL-10), was significantly decreased in aged, compared with young rats
and treatment with dexamethasone and vitamin D, resulted in a reversal
of the age-related change. The data indicate that inflammatory changes
observed in hippocampus of aged rats are abrogated by dexamethasone
and vitamin D,.

Acknowledgement: This work is supported by the HEA.
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CHARACTERIZATION OF PLAQUE-DERIVED T
LYMPHOCYTES IN PATIENTS WITH CAROTID
ATHEROSCLEROSIS.

E. Profumo, C. Esposito, B. Buttari, E. Ortona, A. Siracusano,
P. Margutti, R. Capoano’, B. Salvati!, R. Rigano, Department of
Immunology, Istituto Superiore di Sanitd, ! Department of Surgical
Sciences, University of Rome “La Sapienza”, Rome, Italy

Ongoing inflammatory reactions within atherosclerotic plagues are
thought to be crucial determinants of atherosclerosis. We have recently
demonstrated that intracellular expression of TNF-a, IFN-y and IL-4 in
peripheral blood T lymphocytes is a marker of carotid artery disease.
Our study was aimed to characterize T cell population infiltrating the
atherosclerotic plague.

Carotid plaques and peripheral blood samples were obtained from
7 patients with carotid atherosclerosis undergoing endarterectonty
(3 patients had uncomplicated lesions, 4 patients had complicated le-
sions). Phenotypic analysis and intracellular expression of pro-
inflammatory (TNF-a, IFN-y, IL-6) and anti-inflammatory (IL-4,
IL-10) cytokines were determined by flow cytometry.

Our results demonstrated that the majority of T cells were CD4+,
CD45RO + and TCRa+/B+. Intracellular TNF-a and IFN-y expression
was higher in intralesional than in circulating T lymphocytes, especially
in patients with complicated plaques. A positive correlation was found
between TNF-o and IFN-y expression, and among IL-4, IL-6 and IL-10
expression.

Our preliminary results confirm that the predominant T lymphocyte
population in advanced human atherosclerotic lesions is CD3+ CD4+
and suggest that TNF-o and IFN-y are crucial mediators of inflamma-
tory intra-plaque reactions. The higher expression of these two cytok-
ines in patients with complicated plaques confirms their involvement in
the immunological mechanisms underlying plaque instability.
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TESTICULAR INTERSTITIAL AND TUBULAR CELLS
PRODUCED SIMILAR LEVELS OF IL-1 FOLLOWING
IN VIVO INJECTION OF LPS.

Anna Blindman, Lunenfeld Eitan, Huleihe] Mahmoud, Department of
Microbiology and Immunology, Soroka University Medical center and
Faculty of Health Sciences, Ben-Gurion University of the Negev,
Beer-Sheva, Israel

Introduction: Endocrine and paracrine factors were shown to be involvedin
the regulation of spermatogenesis. IL-1 system was demonstrated in differ-
ent testicular cells including, Leydig, Sertoli and germ cells. These cytokines
are involved in the regulation of testicular functions and to mediate systemic
pathological and inflammatory diseases.

Materials and methods: Mature mice (6-8 week-old) were intraperito-
nealy injected with lipopolysaccharide (LPS) (2,20,100 ng/100 yl/mouse).
Three or twenty four hours later, the testes were picked, tunica albugina was
removed and the testes were homogenized. In parallel some testes the
seminiferous tubules and the interstitial tissue were mechanically separated.
The seminiferous tubules were homogenized and the cells of the interstitial
tissues were centrifuged. The precipitated cells were lysed, by three cycles
of thawing and freezing, and homogenized. The levels of IL-1¢, IL-1p and
IL-1ra were evaluated in the homogenates and cell lysates using specific
commercial ELISA kits. Total protein was determined by Biorad reagent.
Results: The levels of IL-10 and IL-1B were increased in the homogenates
of testicular tissues following LPS injection, in a dose-dependent manner.
IL-1B levels were higher than IL-1a. The levels of these cytokines were
higher after 3 hours of LPS injection than 24 hours. However, the levels of
IL-1ra remain constant following LPS injection. The levels of IL-1a and
IL-18, in the seminiferous tubules and in the interstitial tissue cells, were
similar in the levels and in their response to LPS.

Conclusion: In the testis, both interstitial and seminiferous tubular cells
could response to pathological conditions. It is not yet clear whether semi-
niferous tubules directly or indirectly affected by LPS. The response of the
testicular tissue to LPS injection was by increasing both IL-a and IL-1j, but
not IL-1ra. Our results may indicate that systemic infection/inflammation
may affect testicular function. The testicular function could be influenced by
local production of autocrine and/or paracrine inflammatory cytokines,
which may affect spermatogenesis and male fertility.
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EFFECT OF CYCLOFERON ON CYTOKINE PRODUCTION
BY MONONUCLEARS OF HEALTHY VOLUNTEERS

A_V. Savateev, LS. Freidlin, A.L. Kovalenko, Institute of Experimental
Mecidine, Saint Petersburg, Russia

One of the key parameters in the immune response development is the
cytokine expression profile in response to the IFN-inducing drugs. In
this aspect the capacity of Cycloferon (the low molecular weight
inducer of interferon) to induce the production of TNFa, IL-1 and IL-8
by blod mononuclears of the healthy volunteers was studied. The effect
of Cycloferon on cytokine production, induced by standard mitogen
phytohemagglutinin (PHA), was studied in parallel.

It was semonstrated that during the first 24-48 hours the PHA induces
the great increase in production of TNFa, IL-8, IL-1 and INFa as well.
The PHA-mediated boost in TNFa production was registered in 9 out of
10 volunteers, whereas the boost in IL-8 was registered only in 3 out of
6.

Concurrently, the capability of Cycloferon to mediate the dose-
response inhibiting effect on PHA-mediated spontaneous production of
IL-1p and production of TNFo and IL-8 in cells was demonstrated. The
conclusion was made that Cycloferon is capable of enhancing the
production of anti-inflammatory cytokine (IL-10 ot TGFand IL-8 in
cells was demonstrated. The conclusion was made that Cycloferon is
capable of enhancing the production of anti-inflammatory cytokine
(IL-10 ot TGFB), which inhibits the production of pro-inflamatory
cytokines. The elicited effect of Cycloferon open up new vistas to its
administration as anti-inflammatory drug.
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INCREASED GLOMERULAR AND EXTRACELLULAR
MALONDIALDEHYDE LEVELS IN DIABETIC.
GLOMERULOSCLEROSIS

H.-C. Chen, J.-Y. Guh, S.-J. Shin, Y.-H. Lai, Department of Internal
Medicine, Kaobsiung Medical University, Kaohsiung, Taiwan

Results from animal experiments have suggested that reactive oxygen
species (ROS) play an important role in tissue damage associated with
diabetes. To determine whether ROS are involved in patients with
diabetic nephropathy, we have measured the plasma and urinary level-
sof malondialdehyde (MDA), an important marker of lipid peroxida-
tion, and assessed the immunoreactivity of MDA and superoxide dis-
mutase (SOD) in glomeruli of patients and rats with diabetic
nephropathy. The results showed that both plasma and urinary MDA
levels were significantly higher in patients with diabetic glomeruloscle-
rosis (DGS) than those of diabetic patients without proteinuria and
normal controls. In DGS patients, the plasma MDA was significantly
correlated with urinary MDA(p < 0.05). The urinary MDA, but not
plasma MDA, was significantly correlated with the degree of glomeru-

- losclerosis and the index of mesangial expansion (both p <0.01) in
DGS patients. The immunostaining score of glomerular MDA and SOD
were also significantly higher in DGS patients than in control kidneys.
In rats with diabetes for more than one month, the glomerular immun-
ostaining for both MDA and SOD were also significantly higher than in
controls rats, and both were increased with the progression of diabetes.
Our results suggest that oxidative stress is involved in the pathogenesis
and the progression of diabetic glomerulosclerosis.

187

GENE EXPRESSION PROFILE OF HUMAN
MONOCYTE-DERIVED DENDRITIC CELLS TREATED
CONCOMITANTLY WITH LPS AND IL-10:

CXCL13 INDUCED AND TRIGGERS MIGRATORY
RESPONSE OF B CELLS

P Perder', F. Martinez?, M. Locati?, M. Nebuloni®, L. Vago?
P. Alavena!, A. Mantovani'?, ! Dept. Of Immunology and cellular
biology, Mario Negri Institute for Pharmacological Research, Milan
Italy, 2 General Pathology, State University of Milan, Milan, Italy,
3 Institute of Pathology, University of Milan, Ospedale Luigi Sacco,
Milan, Italy

Dendritic cells (DC) can express different functional programs in
response to microenvironmental signals. In this study, DCs were ex-
posed for 2 or 8 hours to Lipopolysaccharide (LPS) or Interleukin -10
(IL-10) or a combination of both stimuli. The gene expression profile of
weated cells was analyzed using GeneChip oligonucleotide micro-
arrays, representing approximately 12,600 human genes and ESTs (Af-
fymetrix®). The two antagonistic stimuli generated two considerably
different expression profiles, quantitatively and qualitatively. Further-
more, the association of LPS and IL-10 modulated a proper set of genes
compated ti single treatments. IL.-10 was able to antagonize 19 LPS-
modulated genes after 2 hours and 29 after 8 hours on one hand, and to
synergize with LPS to modulate 40 gene after 2 hours and 34 after
8 hours on the other hand. Here we show that CXCL13 mRNA, coding
for a potent B cells chemo-attractant, was expressed at a higher level,
and the protein was produced in higher amounts in the supernatants of
LPS + IL-10 treated DCs, compared to untreated DCs or to DCs treated
with either LPS or IL-10 alone. Furthermore, supernatants od DCS
treated with LPS + IL-10 were able to trigger in vitro migration of B
lymphocytes. Taken together, our data provide further informations
about the effects of IL-10 on the humoral immunity.
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SECRETED APP ACTIVATES MICROGLIA VIA THE JNK
PATHWAY AND STIMULATES IL-1p

AM. Bodles', S.W. Barger'23, ! Geriatrics, Univ. Arkansas Med Sci,
Little Rock, AR, USA, ? Anatomy & Neurobiol, Univ Arkansas Med
Sci, Little Rock, AR, USA, > GRECC, Cen Ark Veterans Hithcare Syst,
Little Rock, AR, USA, Little Rock AR 7220, USA

Activation of immune mechanisms is linked to several neurodegenera-
tive disorders including Alzheimer’s disease. Cleavage to the amyloid
precursor protein (APP) by a- or fB-secretase yields large fragments
(SAPP) that elevate markers of inflammation in microglia. Here we
show that SAPP utilizes a INK-dependent signal transduction pathway
for microglial activation and stimulates IL-1p production, a proinflam-
matory cytokine. SAPP was produced in a prokaryotic expression
system and purified by two chromatography steps. Primary cultures of
rat microglia were treated with sAPP; protein lysates were assayed by
western blot analysis for IL-1p expression or JNK activation (using 2
phosphoto-specific antibody). At 30 nM, sAPP evoked activation of
JNK within 30 min. Over a longer time-course, IL-1B was also stimu-
lated in response to SAPP. A JNK inhibitor (SP600125) dose-
dependently blocked activation of microglia by sAPP, as reflected in the
accumulation of nitrite, the expression of inducible nitric oxide syn-
thase (INOS), and IL-1p production. In conclusion, our data indicate
that sAPP activates the JNK pathway to effect activation of microglia,
including IL- 1B production, a process that could result in compromised
neuronal function or survival. Supported by NIA funds (AG12411 and
AG17498).
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LIPOPOLYSACCHARIDE-BINDING PROTEIN (LBP) DOES
NOT PLAY AN IMPORTANT ROLE IN EARLY HOST
DEFENSE DURING MURINE PULMONARY
TUBERCULOSIS (TB)

J. Branger'?, S. Florquin®, JM. Pater', P. Speelman’,
D.T. Golenbock?, T. van der Poll'?, ' Department of Infectious
Diseases, Tropical Medicine and AIDS,  Laboratory of Experimental
Internal Medicine, 3 Department of Pathology, Academic Medical
Center, University of Amsterdam, the Netherlands, * Division of
Infectious Diseases and Immunology, University of Massachusetts
Medical School, Worcester, MA 01605, USA

Background: Lipopolysaccharide binding protein (LBP) facilitates
binding of lipoarabinomannan, a major proinflammatory cell wall com-
ponent of mycobacteria, to the pattern recognition receptor CD14,
resulting in activation of immunocompetent cells. The role of LBP in
host defense against TB is unknown.

Aim and Methods: To determine the role of LBP in TB, LBP deficient
(LBP-/-) and wild type (WT) mice were intranasally inoculated with
10° Colony Forming Units M. tuberculosis(H37Rv). Mice were moni-
tored for survival or sacrificed after 2 and 6 W ks for determination of
mycobacterial outgrowth and host inflammatory responses. Statistics
by Kaplan Meier and Mann-Whitney U test.

Results: Survival of LBP-/- and WT mice was similar (55% and 64%
resp. after 29 weeks). Moreover, at 2 and 6 weeks, no difference in
outgrowth of M. tuberculosis (lungs, liver), pulmonary leukocyte
counts, or histology was seen between LBP-/- and WT mice. Also, at
2 weeks, TNF, IL-6 and IFN-y concentrations were similar in lung
homogenates of both mouse strains. At 6 weeks however, TNF and IL-6
levels were enhanced in LBP-/- mice vs. WT mice (P < 0.05) whereas
no difference in IFN-y was seen .

Conclusion: Lipopolysaccharide-Binding Protein does not play an
important role in early host defense during murine pulmonary tubercu-
losis.
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SIGIRR, A NEGATIVE REGULATOR OF IL-1R-, TLR4-
AND TLR9-MEDIATED SIGNALING

David Wald', Jinzhong Qin', Zhendong Zhao!, Mayumi Naramura',
Liping Tian', Jennifer Towne?, John E. Sims?, George R. Stark® and
Xiaoxia Li', 'Cleveland Clinic Foundation, Department  of
Immunology, Cleveland, OH 44195, USA. >Amgen Corporation,
51 University Street, Seattle, WA 98101, USA -

The Toll/IL-1 receptor superfamily plays crucial roles in the immune
response by differentially recognizing pathogen products and eliciting
appropriate responses. These receptors alter gene expression, mainly
through the activation of NFkB and AP1. SIGIRR, a member of this
family that does not activate these factors, instead negatively modulates
responses. Inflammation is enhanced in SIGIRR-null mice as measured
by enhanced chemokine induction after IL-1 injection and a reduced
threshold for lethal endotoxin challenge. Cells from SIGIRR-null mice
show enhanced activation in response to either IL-1 or certain Toll
ligands. Finally, biochemical analysis indicates that SIGIRR binds to
the Tol/IL-1R signaling components in a ligand-dependent manner.
Our data reveals that SIGIRR functions as a biologically important
modulator of Toll/IL-1R signaling.
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PLASMINOGEN ACTIVATOR INHIBITOR TYPE I
DEFICIENT MICE SHOW AN IMPROVED EARLY HOST
DEFENSE IN ESCHERICHIA COLI PERITONITIS

BY A NEUTROPHIL DEPENDENT MECHANISM

Sebastiaan Weijer I* Sandrine Florquin 2, Vivian de Waard 2, Marcel
Levi > Herman R. Lijnen “, Peter Carmeliet ®, Tom van der Poll |, From
the Laboratory of Experimental Internal Medicine', Department of
Pathology?, Department of Internal® Medicine, Academic Medical
Center, University of Amsterdam, Amsterdam, the Netherlands, Center
for Molecular and Vascular Biology, Leuven, Belgium®, Flemish
Interuniversity Institute for Biotechnology, Leuven, Belgium®

Background: Abdominal sepsis is an important cause of death and
plasma levels of plasminogen activator inhibitor type I (PAI-1) correlate
with a poor outcome.

Aim and Methods: To determine the role of PAI-1 in abdominal sepsis,
PAT-1"" and normal wild type (PAI-1*/*) mice received an i.p. injection
with E. coli (10° CFU’s). In some experiments, neutrophils were de-
pleted with an anti Ly-6G mAb before peritonitis induction. Data are
mean * SE. Statistics by Mann-Witney-U, t-and log-rank tests.
Results: Peritonitis revealed elevated PAI-1 concentrations in both
peritoneal fluid (PLF) and plasma of PAI-1** mice 20h postinfection
(p < 0.05 vs Oh and 6h postinfection). PAI-1” mice showed a decreased
bacterial outgrowth in PLF 6h and 20h post-infection (20h, PLE:
PAI-I** 15x10°+32x10° vs. PAI-1": 4.1x10%+2.1 x 108
(p < 0.05), which was associated with an increased neutrophilic influx
into the PLF 20h postinfection (PAI-1**: 7.0 x 10°+2.1 x 10° vs.
PAI-1" 2.59 % 106 £ 1.1 x 10%) (p <0.05). The increased neutrophxl
recruitment contributed to the enhanced bacterial clearance in PAI-1"
mice, since neutrophil depleted PAI-17" mice did not differ from
PAI-!*'* mice in their capacity to clear E. coli.

Conclusion: PAI-1 impairs host defense during E. coli peritonitis
through inhibition of neutrophil recruitment to the site of infection.
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IL-10 PLAYS A MAJOR ROLE IN THE ENHANCED
SUSCEPTIBILITY TO PNEUMOCOCCAL PNEUMONIA
IN MICE RECOVERED FROM INFLUENZA A INFECTION

KFE van der Slijs'*® L. van Elden®, M. Nijhuis®, R. Schuurman®*
H.M. Jansen?, R. Lutter™* T. van der Poll!, 1Lab. of Exp. Intemal Med., 2 Dept.
of Pulmonology and 3 Exp. Immunclogy, Academic Med. Ctr., Amsterdam,
The Netherlands; 4Eijkman-Winkler Inst., Dept. of Virology, Univ. Med. Ctr.,
Utrecht, The Netherlands

Background: Influenza infection predisposes to a bacterial superinfection of
the lung, which is associated with an exaggerated inflammatory response as
reflected by excessive cytokine and chemokine production. Since IL-10 has
been shown to hamper bacterial clearance during primary pneumococcal pneu-
monia and since IL-10 production (50-fold increase) is more pronounced than
other soluble mediators (up to 20-fold increase) during postinfluenza pneumo-
nia, we hypothesized that IL-10 contributes to the enhanced susceptibility to
bacterial pneumnonia after recovery from influenza.

Methods: C57BL/6 mice were inoculated intranasally (i.n.) with 10 TCIDS50
influenza A/PR/8/34. On day 14 after viral infection, mice were inoculated with
5000 cfu S.pneumoniae (serotype 3) i.n. One hour prior to bacterial infection,
mice were treated with a neutralizing antibody against IL-10 (1mg/mouse, i.p.)
or isotype control. Mice were sacrificed 48 hours after bacterial infection or
used in a survival experiment. Bacterial load was determined by culturing on
blood-agar plates, viral load was determined by real-time PCR; cytokines by
ELISA. Data are expressed as median values. Statistics by Mann-Whitney U or
Kaplan-Meier.

Results: At day 14, influenza A was cleared from the lungs, and mice had
recovered clinically. Mice recovered from influenza infection demonstrated an
enhanced pneumococcal outgrowth when compared to mice not previously
exposed to influenza. Bacterial outgrowth was strongly reduced in anti-IL-10-
treated mice compared 1o control mice (3.4 x 10°7 cfu vs 2.1 x 10°8 cfu resp,
p = 0.02). Pulmonary levels of TNF-a, IFN~y and IP-10 were lower in anti-IL-
10-treated mice than in control mice (all p < 0.05), but not those of IL-6 and KC.
Importantly, mice treated with anti-IL-10 were relatively protected against
secondary bacterial pneumonia as reflected by enhanced survival (p = 0.0005).
Conclusion: IL-10 plays a major role in the enhanced susceptibility to second-
ary bacterial pneumonia after recovery from influenza as refiected by enhanced
survival and reduced bacterial outgrowth in mice passively immunized against
this cytokine.
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OPPOSING ROLES OF p50 AND c¢-REL
IN THE REGULATION OF CYTOKINE PRODUCTION
AND PROLIFERATION IN NK CELLS.

CM. Tato!, N. Mason®, D. Artis®, M. Boothby® and C.A. Hunter”,
¥ Department of Pathobiology, School of Veterinary Medicine,
University of Pennsylvania, Philadelphia; $ Department of
Microbiology and Immunology Vanderbilt University Medical School,
Tennessee, Philadelphia, USA .

The Nuclear Factor-kB (NF-xB) transcription family has been well
studied in regard to innate and adaptive immunity. Various family
members have a role in the regulation of cell proliferation, cytokine
secretion, trafficking and formation of memory. However, the role of
NF-xB specifically in NK cells is less clear, with most studies focusing
on cytotoxicity. Studies using mice transgenic for Inhibitor of kBa
(IxBa(AN)) show that when multiple members of this transcription
family are inhibited, NK cells are deficient in secretion of IFN-y and are
unable to proliferate in response to cytokine stimulation in vitro. The
use of NF-kB -/- mouse strains, further show how two family members,
P50 and c-Rel oppose each other functionally to differentially regulate
IFN-y production and cell proliferation in these innate cells. In the
absence of c-Rel, NK cells have a defect in their ability to secrete IFN-y,
as well as a reduced capacity to proliferate. In contrast, the absence of
P50 allows NK cells to produce higher levels of IFN-y and proliferate
significantly better than NK cells from wild-type controls. Together
these data reveal individual roles for each NF-xB family member in the
function of NK cells.
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CYTOKINE AND CONTACT-DEPENDENT ACTIVATION
OF NK CELLS BY VIRUS-INFECTED MACROPHAGES

Jukka Sirén, Timo Sareneva, Jaana Pirhonen, Mari Strengell, Ville
Veckman, Ilkka Julkunen and Sampsa Matikainen, Department of
Microbiology, National Public Health Institute, Helsinki, Finland

NK cells participate in innate immune responses by secreting IFN-~y and
by destroying virus-infected cells. Here we have studied interaction
between influenza A or Sendai virus-infected macrophages and NK
cells. We observed a rapid, cell-cell contact-dependent production of
IFN-y from NK cells cultured with virus-infected macrophages. Ex-
pression of MICB, a ligand for NK cell activating receptor NKG2D,
was up-regulated in virus-infected macrophages suggesting a role for
MICB in the activation of IFN-y gene expression in NK cells.
IL-12R$2, IL-18R, MyD88 and T-bet mRNA synthesis was enhanced
in NK cells cultured with virus-infected macrophages. Up-regulation of
these genes was dependent on macrophage-derived IFN-a. In contrast
to IL-12RB2, expression of WSX-1/TCCR, a receptor for IL-27, was
reduced in NK cells cultured with virus-infected macrophages. IL-27R
down-regulation was dependent on macrophage-derived IFN-a. Fur-
thermore, macrophage-derived cytokines induced changes in NK cell
chemokine receptor profile. CCRI gene expression was enhanced
whereas CXCR3 gene expression was reduced in NK cells in response
to IFN-c.. In conclusion, our results show that virus-infected macroph-
ages activate NK cells through cytokines and direct cellular interactions
and further emphasize the role of IFN-q in the activation of innate
immunity.
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CAMPYLOBACTER INDUCED CYTOKINE RESPONSES
FROM AVIAN CELLS

Chris Smith!, Michael A. Jones’, Pete Kaiser’, Lisa Rothwell!, Tom
Humphrey?and Paul A. Bamrow!. !Institute for Animal Health,
Compton, Newbury, Berkshire RG207NN, UK. 2 Department of
Clinical Veterinary Science, University of Bristol, Langford House,
Langford, Bristol, BS40 5DU, UK

Campylobacter jejuni is a major cause of human inflammatory enteri-
tis. During the course of human disease numerous pro-inflammatory
cytokines are produced. Little is known, however, about the cytokine
responses produced during interaction of this bacteria with the avian
host. Campylobacter is thought of as a commensal of the avian host and
the differences in innate responses between human and avian hosts may
lead to a greater understanding of the disease process. We have identi-
fied a range of cytokines which are produced in response to Campylo-
bacter infection of avian primary and continuous cell lines. The data
would indicate that Campylobacter are able to stimulate the avian host.
These results have implications for how we view the interaction of
C. jejuni with its human and avian hosts.
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THE INNATE IMMUNITY PROTEIN LACTOFERRIN
IS CLEAVED AND INACTIVATED BY CATHEPSINS

Mark Rogan, Clifford Taggart, Catherine Greene, Shane O’Neill and
N.G McElvaney, Dept. of Medicine-Respiratory Research, RCSI
Education and Research Center, Smurfit Building, Beaumont Hospital,
DUBLIN 9, Ireland

The innate immunity protein lactoferrin is a normal constituent of
airway secretions with important antimicrobial properties. Lactoferrin
inhibits microbial growth by sequestering iron essential for microbial
respiration and may decrease oxidant-mediated tissue injury by binding
iron necessary for hydroxyl radical formation. It has recently been
shown that lactoferrin can inhibit Paeruginosa biofilm formation.
Cathepsins are lysosomal proteases released by activated macrophages.
‘We have previously shown that cathepsins B, L and S cause proteolytic
cleavage and inactivation of another innate immunity protein, the anti-
protease secretory leucoprotease inhibitor (SLPI). Incubation of lacto-
ferrin (both iron-saturated and iron- unsaturated forms) with cathepsins
B, L and S resulted in proteolytic cleavage of both proteins as demon-
strated by SDS-PAGE and Western blotting. We have demonstrated the
presence of active cathepsin B, L and S in CF BAL and supplementation
of CF BAL with lactoferrin resulted in it’s proteolytic cleavage. Using
radial diffusion assays, we showed that iron-unsaturated lactoferrin
loses its bactericidal activity against Paeruginosa strain PAO1 when
cleaved by cathepsins. We have also demonstrated that cathepsin-
cleaved lactoferrin cannot inhibit LPS-induced IL-8 expression. These
findings indicate the possible involvement of cathepsins in the diminu-
tion of the lung antimicrobial screen which may potentiate lung infec-
tions.
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THE ACUTE PHASE RESPONSE IMPAIRS HOST DEFENSE
AGAINST ACINETOBACTER BAUMANNII PNEUMONIA
IN MICE

R. Renckens', S. Knapp', A.F. de Vos' and T. van der Poll'?, Acad Med
Ctr, Amsterdam, Netherlands: ! Lab Exp Int Med, * Dpt Infect Dis, Trop
Med & AIDS

Background Acinetobacter baumannii is an emerging pathogen in
hospital-acquired pneumonia. Trauma and post-surgical patients, dis-
playing profound acute phase protein responses (APR), are susceptible
for acquiring pneumonia. In mice, turpentine injection induces a sterile
inflammation resulting in an APR.

Methods To study the influence of the APR on pulmonary host defense,
mice were injected subcutaneously with either turpentine or saline in
both hind limbs two days before intranasal inoculation with Acineto-
bacter. .

Results Turpentine-injected mice demonstrated weight loss and an
APR (P <05 vs saline). Pulmonary clearance of Acinetobacter was
impaired in the turpentine-injected mice (P<05). Lung pro-
inflammatory cytokine and chemokine levels (TNFg, IL-6, KC) were
markedly reduced after turpentine injection (all P < 001), while IL-10
levels were similar. Neutrophil influx and myeloperoxidase activity in
the lungs were significantly lower after turpentine injection (P < 05),
indicating an impaired neutrophil migratory response. Moreover, mice
with an APR had lower levels of total protein in their bronchoalveolar
lavage fluid (P < 05) and showed less inflammation upon histological
examination.

Conclusion The APR significantly impairs the local inflammatory
response to A. baumannii pneumonia, which may facilitate bacterial
outgrowth.
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CYTOKINE EXPRESSION DIFFERENCES IN CATTLE
BREEDS THAT DIFFER IN HOST RESISTANCE TO THE
PROTOZOAN PARASITE THEILERIA ANNULATA

K. McGuire, E.J. Glass, Roslin Institute, Roslin, Midlothian,
EH25 9PS, UK

Theileria annulata, a tick-bome protozoan parasite, causes the disease
tropical theileriosis in cattle and is a major constraint on the improve-
ment of cattle farming in endemic areas e.g. North Africa and India.
Imported, high yield European cattle e.g. Holsteins, are extremely
susceptible to the parasite and infection results in high levels of mortal-
ity. In contrast, some indigenous breeds, e.g. Sahiwals, are relatively
resistant to the disease.

Macrophages are the principal host cell for T. annulata during the acute
stage of the disease. Previous work has suggested that the control of
cytokine responses by macrophages is key to the observed difference in
pathogenesis. Quantitative and semi-quantitative RT-PCR analyses of
T. annulata infected macrophage cell lines derived from experimentally
infected animals have revealed phenotypic differences between Sahiw-
als and Holsteins. However, the expression of the principal candidate
cytokines, IL-1p, IL-6 and TNF-u do not exhibit breed specific differ-
ences. In contrast several genes including IL-10, iNOS and TGF-f2
were expressed at higher levels in Holstein derived lines. To further
investigate the mechanism(s) involved in the macrophage regulation of
disease pathogenesis we aimn to generate a bovine macrophage microar-
ray at the ARK-Genomics unit (www.ark-genomics.org) at the Roslin
Institute.
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IN VIVO TLR9 STIMULATION REDUCES THE
COLITIS-INDUCING POTENTIAL OF CD4*CD62L* CELLS
IN THE SCID TRANSFER MODEL OF COLITIS

Florian Obermeier, Ulrike Strauch, Nadja Dunger, Nicole Grunwald,
Jiirgen Scholmerich, Wemer Falk, Department of Internal Medicine I,
University of Regensburg, D-93042 Regensburg, Germany

There is compelling evidence that bacterial constituents influence in-
duction and perpetuation of intestinal inflammation. We have previ-
ously shown that pretreatment of mice with CpG-motifs of bacterial
DNA was protective in different models of IBD. To identify mecha-
nisms controlling this prophylactic effect we used the SCID-transfer
model of colitis. When CD4*CD62L*cells were transferred from CpG-
oligodeoxynucleotides (CpG-ODN) treated donor-mice to SCID-hosts
they only developed mild colitis in contrast to controls receiving cells
from GpG-ODN or untreated donors. (8 weeks after transfer: Weight
change in % / Histologic score (0-4): untreated donors: -8.2 + 5.0/
3.1 £0.3 (control), CpG-ODN treated donors: + 14.3 £5.0/1.2£0.7).
IFN-y secretion from mesenterial lymph node cells (MLC) of mice
transferred with cells from CpG-ODN treated donors was 1000-fold
lower compared to mice transferred with cells from untreated donors.
Further, Ragl-deficient mice which were transferred with cells from
TLR9-deficient mice developed more severe intestinal inflammation
than mice transferred with cells from wt controls. (Histologic score
6 weeks after transfer: TLR9-/-; 2.9 £0.6; wt: 1.3 £ 0.6). Moreover,
IL-6 and IFN-y secretion from host MLC was significantly enhanced
(15-fold and 4-fold). Thus, physiologic or therapeutic TLR9-ligation
contributes to the formation of a T-cell population with a decreased
potential to induce Thl-mediated intestinal pathology.
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ENHANCED ERADICATION OF NONCAPSULATED

K. PNEUMONIAE, BEARING MANNOSE-CONTAINING
O-ANTIGEN FROM MOUSE LUNG DUE TO RECOGNITION
BY PHAGOCYTES AND SURFACTANT PROTEIN D

E Kostina, I. Ofek, E. Crouch, and Y. Keisari, Department of Human
Microbiology, Sackler School of Medicine, Tel-Aviv university, Tel-Aviv,
Israel and Department of Pathology and Immunology, Washington University,
St. Louis, Mo, USA

Klebsiella spp cause community-acquired bacterial pneumonia in immuno-
compromised individuals. Important virulence factors of K. pnewmoniae are
the capsular polysaccharide (CPS) of capsulated strains and O-antigen in the
lipopolysaccharide (LPS) of noncapsulated phase variants. Lung innate immu-
nity components such as the sugar binding proteins surfactant protein D
(SP-D) and macrophage mannose receptor (MR), play an important role in
rapid recognition and elimination of the pathogen from the upper respiratory
tract and lung.

SP-D preferentially interacts with the conserved core region of Klebsiella LPS
containing mannose sequences in the O antigen. Thus, the mannose-
containing O3 antigen allows binding with higher affinity than the O1, lacking
these sugars.

To better understand the role of each of these constituents, we examined the
infectivity and in vivo cytokine production of 4 noncapsulated different K.
pneumoniae strains, two of which express 03 (K50/n, K55/n), and two express
Ol-antigen (K2/n, K21a/n).

An inverse correlation was observed between survival of Klebsiella in mouse
Tungs and cytokine production. O3 mannose containing serotypes, recognized
by SP-D, triggered high IL-1B and IL-6 production but survived in signifi-
cantly less amounts in the lung of infected mice as compared with Ol
serotypes. These findings are also consistent with in vitro studies, showing that
expression of IL-1P and IL-6 mRNA by human macrophages was significantly
increased and selectively promoted by SP-D coated O3 Kiebsiella serotypes.
The results suggest that, survival of inhaled bacteria in the lung depends on
their LPS structure and their interactions with innate immunity components.
This is accomparnied by release of pro-inflammatory cytokines, which may
promote clearance of the pathogen from the lung. We might speculate that
disbalance of host SP-D and therefore cytokiae levels result in high suscepti-
bility of the host to certain type of this pathogen.
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INTERFERON-y UPREGULATES THE EXPRESSION
OF PROINFLAMMATORY AND Th1 CYTOKINE mRNA
IN CHICKEN HETEROPHILS DURING RECEPTOR
MEDIATED PHAGOCYTOSIS

Michael H. Kogut, Lisa Rothwell, and Pete Kaiser, USDA-ARS and
Institute for Animal Health, College Station, TX, USA; Compton, United
Kingdom

The immediate response to invasive pathogens, clearance via the inflam-
matory response, and activation of appropriate acquired responses are all
coordinated by innate host defenses. Recognition of microbes is accom-
panied by the induction of multiple cellular processes incuding the
production of pro- and anti-inflammatory cytokines. Polymorphonuclear
leukocytes (PMNG) are vital cellular components of innate response with
the primary PMN in poultry being the heterophil. Priming is the poten-
tiation of the phagocyte activation process by previous exposure to a
priming agent. IFN-y is a pleiotrophic cytokine involved in basically all
phases of immune and inflarnmatory responses that has been shown to
prime heterophil functional activities. In the present experiments, using
real-time quantitative RT-PCR, we evaluated the role of recombinant
chicken IFN-y (rChIFN-v) as a priming mediator to control heterophil
responses at the level of gene transcription and expression of the mRNA
for proinflammatory (IL-18, IL-6, IL-8) and Thl (IL-18 and IFN-y)
cytokine genes following stimulation with phagocytosis agonists op-
sonized and nonopsonized Salmonella enteritidis. rChIFN-y primed the
heterophils for an increase in transcription of pro-inflammatory cytokines
induced by phagocytic agonists, but also upregulated expression of Thl
cytokine (IL-18 and IFN-y) mRNA. Although rChIFN-y priming modu-
lated the expression of cytokine mRNA in heterophils stimulated by
different phagocytic agonists, rChIFN-y by itself did not directly induce
gene expression of either proinflammatory or Thl cytokines. The en-
hanced expression of cytokine mRNA does not appear to be differentially
expressed depending on the receptor activated during phagocytosis. The
results from the present experiments suggest that rChIFN-y may play a
significant role in avian innate immunity against Salmonella infection
and may offer an adjunct use in the prevention and treatment of salmo-
nellae infections in newly hatched chickens
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ROLE OF TLR4-MEDIATED IL-10 PRODUCTION
IN REGULATORY T CELLS INDUCTION AND
RESISTANCE TO INFECTION WITH BORDETELLA
PERTUSSIS

S.C. Higgins, E.C. Lavelle, C. McCann, B. Keogh, E. McNeela,
P. Byrne, B. O’Gorman, A. Jarnicki, P. McGuirk and K.H.G. Mills,
. Trinity College Dublin, Dublin, Ireland

Signaling through Toll-like receptors (TLR) activates dendritic cell
(DC) maturation and IL-12 production, which directs the induction of
Th1 cells. We found that the production of IL-10, in addition to inflam-
matory cytokines and chemokines, was significantly reduced in DCs
from TLR4-defective C3H/HeJ mice in response to Bordetella pertus-
sis. TLR4 was also required for B. pertussis LPS-induced maturation of
DCs, but other B. pertussis components stimulated DC maturation
independently of TLR4. The course of B. pertussis infection was more
severe in C3H/HeJ than in C3H/HeN mice. Surprisingly, antibody and
antigen-specific IFN-y responses were enhanced at the peak of infec-
tion, whereas antigen-specific IL-10 producing T cells were signifi-
cantly reduced in C3H/HeJ mice. This was associated with enhanced
inflammatory cytokine production, cellular infiltration and severe
pathological changes in the lungs of TLR4-defective mice. Our findings
suggest that TLR-4 signaling activates innate IL-10 production in re-
sponse to B. pertussis which both directly, and by promoting the
induction of IL-10-secreting type 1 regulatory T (Tr1) cells, may inhibit
Th1 responses and limit inflammatory pathology in the lungs during
infection with B. pertussis.
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EFFECTS OF CHEMOKINE RECEPTOR CCRS

AND COMPLEMENT FACTOR C5A RECEPTOR

IN PNEUMOCOCCAL PNEUMONIA AND GRAM-POSITIVE
SEPSIS

A.R. Kerr, T.J. Mitchell, Division of Infection & Immunity, IBLS,
University of Glasgow, Glasgow, UK

Streptococcus pneumoniae is the most common cause of community-
acquired pneumonia and is associated with significant morbidity and
mortality.

Phagocyte recruitment occurs rapidly during pneumococcal pneumonia
in an attempt to control the bacteria. However, overzealous recruitment
is associated with pathology. We have now utilised our models of
pneumococcal pneumonia and sepsis to investigate the roles played by
chemokine receptor CCR5 and complement C5a receptor (C5ar) in
these responses.

CCRS5-/- mice are significantly less susceptible to pneumococcal pneu-
monia than are control mice. This is associated with reduced pulmonary
bacterial loads. : -

In contrast C5ar-/- mice are no more susceptible to pneurnococcal
pneumonia than are wild type mice. Histological staining of lung
sections indicates that phagocyte recruitment is not impaired in these
mice.

Following intravenous infection, CCR5-/- mice have significantly re-
duced levels of bacteraemia 24h post challenge although there is no
difference in overall survival. .

We are currently focusing on cytokine expression in infected CCRS-/-
and C5ar-/- mice as well as the cell types mediating pathology via
CCRS during pneumococcal pneumonia.
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SECRETORY LEUCOPROTEASE INHIBITOR IMPAIRS
TOLL-LIKE RECEPTOR-MEDIATED RESPONSES

Catherine Greene, Shane O’Neill, Noel McElvaney, Clifford Taggart,
Royal College of Surgeons in Ireland, Dublin, Ireland

Secretory Leucoprotease Inhibitor (SLPI) was originally identified as
an inhibitor of neutrophil elastase (NE). More recently, an anti-
inflammatory role has been described for SLPI that includes the ability
to down regulate TNFa and matrix metalloprotease (MMP) expression
in activated monocytes. SLPI’s anti-NE activity is inhibited by oxida-
tion; we postulated that oxidation might also inhibit its anti-
inflammatory properties. We investigated the effect of oxidation and
SLPI-NE complex formation on SLPI’s anti-inflammatory activity in
myelomonocytic U937 cells in response to lipopolysaccharide (LPS)
and lipoteichoic acid (LTA), components of Gram(-) and (+) bacteria,
respectively. LPS and LTA signal via TLR4 and TLR2, respectively and
can activate NFxB in U937 cells. Our data shows that this occurs via
pathways involving IRAK and IxBs. Recombinant SLPI can inhibit
NFkB activation in response to both LPS and LTA. However, oxidised
SLPI or SLPI-NE complexes are unable to attenuate LPS-induced
NFkB activation. Oxidation of SLPI also inhibits its ability to down
regulate LPS-induced TNFa gene transcription in U937 cells. Further-
more both IL-6 and MCP-1 protein production from LTA- and LPS-
stimulated cells, respectively, is repressed by SLPI, an effect that is lost
by oxidation. This data demonstrates that oxidation, and NE complex
formation of SLPI diminishes its anti-inflammatory properties.
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INFLUENCE OF VARIOUS TYPE BACTERIAL
LYPOPOLYSACCHARIDES ON HUMAN DENDRITIC CELL
DIFFERENTIATION

L Chikileva*§, F. Danenko§, L. Shingarovall, R. Vasilenko*,
A. Vasiliev*, M. Kiselevsky§, V. Abramov¥*, O. Sidorova*. * The
Institute of Immunological Engineering, Lyubuchany; § Cancer
Research Center, Moscow; |l The Institute of Bicorganic Chemistry,
Moscow, Russia

Dendritic cells (DC) begin to be initiated substantially into the clinical
practice as anti-tumor vaccines. Maturation inductors added at DC
incubation with tumor antigen greatly influence on the efficacy of such
vaccines. Lypopolycaccharide does not only induce DC maturation, but
a secretion of biologically active IL-12 activating NK, being of impor-
tance for the anti-tumor immunity. This work includes the studies on the
influence of pharmaceutical preparation « Pyrogenal » and of high and
low molecular fractions of Shigella sonnei LPC on the differentiation
and activation of immature human DCs. Under the influence of LPC
various types only insignificant part of the population (7-19%) became
mature DCs of maximal ability for the antigen presentation. 25-64% of
cells differentiated into macrophages playing an important role in
anti-bacterial immune response. Cell activation was manifested in the
induction and up-regulation of the expression level of co-stimulating
molecules of CD40, CD80 and CD86. LPC of various types infiuenced
the expression of co-stimulating molecules differently. The best induc-
tor of co-stimulator expression and DC maturation was found to be a
low molecular Shigella sonnei LPC. “Pyrogenal” absolutely did not
induce CD80, though it significantly activated CD86 expression.
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LIPOPOLYSACCHARIDE BINDING PROTEIN (LBP)
DEFICIENT MICE HAVE AN IMPAIRED DEFENSE
AGAINST GRAM-NEGATIVE BUT NOT GRAM-POSITIVE
PNEUMONIA

J. Branger'?, S. Knapp', S. Florquin®, J.C. Leemans, J. Pater',
P. Speelman?, D.T. Golenbock® and T. van der Poll'2. ! Department of
Experimental Internal Medicine, 2 Department of Internal Medicine,
Division of Infectious Diseases, Tropical Medicine and AIDS,
3 Department of Pathology, Academic Medical Center, University of
Amsterdam, The Netherlands. 4 Division of Infectious Diseases and
Immunology, University of Massachusetts Medical School, Worcester,
MA 01605,USA

Background: LPS binding protein (LBP) facilitates binding of LPS
from Gram-negative bacteria, and lipoteichoic acid and peptidoglycan
from Gram-positive bacteria to the pattern recognition receptor CD14,
leading to activation of immunocompetent cells. The role of LBP in host
defense against localized bacterial infections such as pneumonia is
unknown.

Aim and Methods: To determine the role of LBP in host defense
against Gram-negative and Gram-positive pneurnonia, LBP deficient
(LBP-/-) and wild type (WT) mice were intranasally inoculated with
10° Colony Forming Units (CFU) K. pneumoniae or 10° CFU S. preu-
moniae. Study endpoints were survival, bacterial outgrowth and host
inflammatory responses. Statistics by Kaplan Meier and Mann-
Whitney U test. .
Results: In Gram-negative pneumonia, survival of LBP-/- mice was
diminjshed compared to WT mice (P < 0.05). In contrast, in Gram-
positive pneumonia, no difference in survival was seen. In Klebsiella
pneumonia, lung bacterial outgrowth was enhanced in LBP-/- vs WT
mice (P < 0.05). In pneumococcal pneumonia, bacterial outgrowth was
similar in both mouse strains. In neither pneumonia model, a difference
in granulocyte influx into the pulmonary compartment was seen.
Conclusion: LBP is important for an effective host defense against
Gram-negative but not Gram-positive pneumonia.
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THE ROLE OF IRF-$\ICSBP AND IRF-1 IN MACROPHAGE
ACTIVITY

Natalie Dror!, Michal Alter-Koltunoff®, Aviva Azriel', Gideon Rechavi®,
Ninette Amariglio®, Jasmine Jacob-Hirsch?, Sharon Zeligson?, Avigail
Morgenstern!, Hansjorg Hauser’, Carol Stocking® and Ben-Zion Levi'.
! Department of Food Engineering and Biotechnology, Technion-Israel
Institute of Technology, Haifa, Israel. ? Functional Genomics Unit, Molecular
Biology Laboratory, Pediatric Hemato-ncology Department Sheba Medical
Center, Israel. > Department of Gene Regulation and Differentiation, GBF,
Braunschweig, Germany. *Department of Cell and Virus Genetics,
Heinrich-Pette-Institute for Experimental Virology and Immunology,
Hamburg, Germany.

Interferon regulatory factor 1 (IRF-1) and Interferon Consensus Sequence
Binding Protein (ICSBP), also known as IRF-8 function as key elements in
innate and adaptive immunity. As such, they are coactivators of various
interferon-inducible genes including interferons themselves in macrophages.
These IRF members are induced in these cells by pathogen infections that can
be reproduced by IFN-y and LPS treatment.

DNA microarray technology was employed to gain better insights into the
involvement of these two transcription factors in the onset of the innate
immune response and to identify their regulatory network in macrophages.
Changes in the expression profile were analyzed in peritoneal macrophages of
wild type mice and null mice to IRF-1 and ICSBP before and 4hrs after
combined exposure to IFN-y and LPS. Total RNA was then extracted and
hybridized with Affymetrix Murine Genome Array U74Av2. The levels of
RNA transcripts from treated macrophages in comparison to untreated were
complied and compared. Microarray results were validated by RT-PCR analy-
ses.

The expression pattern of 41 genes was significantly changed (up / down) in
peritoneal macrophages extracted from wild type mice following treatment
with IFN-y and LPS while no changes were observed in samples of the same
cells from IRF-1 and ICSBP null mice. These results suggest that both IRF-1
and ICSBP are involved in the transcriptional regulation of these genes.
Furthermore, nine of the genes are related to immune response and inflamma-
tion.

We therefore suggest a broader role for IRF-1 and ICSBP in macrophages
differentiation and maturation, being important inflammatory mediators.
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DE NOVO PROTEIN MIMETIC REPRESENTING
THE ANTIVIRAL ACTIVITY OF INTERFERONS

V.P. Zav'yalov, R.V. Chertkova, Z.KH. Abdullaev, D.A. Dolgikh,
M.P. Kirpichnikov Russian Research Center for Molecular Diagnostics
and Therapy, Moscow, Russia

A major concern that emerged from clinical studies is that type I IFNs
all generate a considerable number of undesirable, clinically observ-
able, side effects. In addition, a variable proportion (1-40%) of patients
treated with recombinant human (rh) IFN-a¢ or IFN-B, especially
thIFN-o,, and rhIFN-B Ser17, develop neutralizing antibodies to the
IFN species used, that in some instances have been associated with
clinical « resistance » to IFN. Besides, type I IFNs all generate fewer,
chills, malaise, myalgia, headache, fatigue, and weight loss, and in
certain cases these have been severe enough for treatment to be halted.
These clinical observations make very important engineering of the
type I IFNs mimetics specifically representing the antiviral and antipro-
liferative activities of the proteins, but avoid of most sites responsible
for undesirable side effects. In the present work the de novo protein
mimetic specifically representing the antiviral and antiproliferative
activities of the type I IFNs was designed to avoid their undesirable side
effects. The designed de novo protein demonstrates antiviral and anti-
proliferative activities, being almost as active as thIFN-«,. The protein
reveals cytotoxicity only at concentrations exceeding minimal active
concentration by 6 orders of magnitude.
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GLOBAL EFFECT OF PEG-INTERFERON-ALPHA ON
GENE EXPRESSION IN PEMC IN VITRO

Milton W. Taylor!, William M. Grosse!, Joel E. Schaley’, Xiaoning
Wu, Matthew Stephens?, Mary W, Ferris', Jeanette N. McClintick?,
Ronald E. Jerome?, Howard J. Edenberg?, ! Department of Biology,
Indiana University, Bloomington, Indiana, USA. 2 Department of
Biochemistry and Molecular Biology and Center for Medical
Genomics at Indiana University School of Medicine, Indianapolis,
Indiana 46202-5122, USA; * Infectious Diseases Department, Roche
Molecular Systems, Inc., Alameda, California 94501, USA

The combination of interferon and ribavirin is the only known treatment
for hepatitis C infection, but the mechanism of action is unknown.
Utilizing oligonucleotide microarrays, we have examined the expres-
sion of 22,000 genes in human peripheral blood cells treated with these
drugs. Treatment with ribavirin had very little effect on gene expres-
sion, however treatment with IFN-o had a dramatic effect, modulating
the expression of approximately 1000 genes (at P < 0.001). In addition
to genes previously reported to be induced by type I or type I interfer-
ons, many novel genes were found to be regulated, including transcrip-
tion factors, a2 homeobox gene (HESX1), and an RNA editing enzyme
apobec3. Chemokines CXCL10 and 11 were up regulated whereas
CXCLS5 was down regulated. Cytokines IL-15 and IL-18 were signifi-
cantly induced whereas IL-1a and IL-1b were down regulated. Most
cytokines were not affected by this treatment. TNF-alpha was only
marginally enhanced although other genes associated with apoptosis,
e.g. TRAIL, caspases etc. were highly induced. The results of the
microarrays were confirmed by kinetic real time PCR. These data
indicate that interferon treatment results in the upregulation of genes
associated with the stress response, apoptosis, and signaling, while an
equal number of genes are downregulated, including those associated
with protein synthesis and other biosynthetic functions.
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SIMULTANEOUS BINDING OF TWO INTERFERON-a
SPECIES TO SINGLE RECEPTOR SUBUNIT IFNAR2-EC

Hana Schmeisser’, Peter Kontsek*> Gideon Schreiber®, Renqgiu Hu',
Kathryn Zoon', ! NIH, NCI, CCR, Bethesda, MD, USA, 2 Institute of
Neuroimmunology, SAS, Bratislava, Slovak, Republic, 3 The
‘Weizmann Institute of Science, Rehovot, ISRAEL

Previously, we showed that two antigenically different human inter-
feron alphas may bind to extracellular part of human interferon receptor
(IFNAR2-EC) independently of each other. We observed that a second
species of IFN (IFNa2c or hybrid CM-3) was capable of binding
IFNAR2-EC coated plate, after the plate had been saturated with a
different IFN species, and the second species was detectable with
specific monoclonal antibody 1-36 (specific reaction with CM-3,
epitope 63-85) or N-27 (specific reaction with IFNa2c, epitope 43-53).
Our findings suggest that there is probably more than one IFN-binding
site on the IFNAR2-EC molecule, and different IFN species might
engage distinct parts of the interferon receptor for interaction. In order
to investigate this hypothesis, we first determined the effect of incuba-
tion time on saturating IFINAR2-EC with IFN species by ELISA. It was
established that after 3 hours, 15ug/ml of IFNa2c or CM-3 completely
saturated 3pg/ml IFNAR2-EC. We used these conditions in competitive
sandwich ELISAs to confirm the existence of another IFN-binding site
on the IFNAR2-EC molecule, and showed that IFNAR2-EC can bind
more than one interferon species. A combination of methods, including
native electrophoresis complemented by Western Blot, chemical
crosslinking followed by Western Blot, and size exclusion chromatog-
raphy were used to demonstrate the formation of a heterotrimeric
complex consisting of a single receptor subunit binding two different
IFNa species.
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CSFV INFECTION OF V;&SCULAR ENDOTHELIAL CELLS
INHIBITS ACTIVITY OF VIRALLY INDUCED IFN.

S.A. La Rocca, R Herbert, P. Powell, Department of Immunology and
Pathology,Institute for Animal Health Pirbright Surrey UK, *VLA,
Weybridge, Addlestone, Surrey UK.

Innate cellular response against viral infections involves production of
IFN, activation of inflammatory pathways and triggering of cellular
apoptosis. Viruses are generally potent inducers of IFN but many of
them can block the synthesis and actions of IFNs. It is therefore crucial
to understand the interaction of a virus with the host cell, and in
particular the subversion of innate anti-viral responses arising from IFN
production. Classical Swine Fever Virus (CSFV), a member of Pestivi-
ruses, causes an acute haemorrhagic disease in pigs characterised by
DIC, tymphopenia and thrombosis.CSFV can cause persistent infection
in vascular endothelial cells. Endothelial cells therefore play an essen-
tial role in the pathogenesis of the disease. Primary vascular endothelial
cells infected with CSFV do not secrete any active IFN. In this study we
show evidence that CSFV is indeed able to block secretion of active IFN
even in cells that have been treated with synthetic dsRNA or infected
with a non related virus which can induce IFN. Data will also be
presented about individual viral protein candidates able to prevent IFN
production in cells infected with CSF virus.
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INFLUENZA A, INFLUENZA B AND SENDAI VIRUSES
DIFFERENTIALLY INFLUENZA AND SENDAI VIRUSES
INDUCE A DIFFERENTIAL IFN, CHEMOKINE AND IKK-¢
GENE EXPRESSION IN A549 LUNG EPITHELIAL CELLS

Sampsa Matikainen' Ville Veckman', Jukka Sirén’, Jaana Pirhonen',
Pamela Osterlund’, John Hiscott?, Martina Severa®, Gilles Uzé®, llkka
Julkunen!, ! Department of Microbiology, National Public Health
Institute, Helsinki, Finland, 2 McGill University, Montreal, Canada and
3 Centre National de la Recherche Scientifique, Institute of Molecular
Genetics, Montpellier, France

Lung epithelial ceils are the primary targets for respiratory viruses such
as influenza A, influenza B and parainfluenza viruses. To study the
ability of these viruses to induce host cytokine and chemokine gene
expression we infected human lung epithelial A549 cells with influenza
A (HIN1 and H3N2 strains), influenza B and Sendai viruses, isolated
total cellular RNA and analyzed host cell cytokine and chemokine
mRNA expression by Northern blotting and RT-PCR. Influenza A and B
virus infection lead to a relatively weak induction of interferon (IFN-a,
IFN-f) and IFN-like genes, IL-28 (IFN-A2/3) and IL-29 (IFN-A1). The
expression of IRF-3 and IRF-7-activating kinase, IKK-& was also
weakly induced by influenza viruses. In similar experimental condi-
tions Sendai virus infection activated the expression of IFN-a, IFN-f,
IL-28, IL-29 and IKK-¢ genes very well. Similarly, while Sendai virus
readily induced TNF-a, CCL2 (MCP-1), CCL5 (RANTES), CXCL8
(IL-8) and CXCL10 (IP-10) gene expression, influenza A or influenza B
virus-induced expression of these genes was either lacking (TNF-a) or
occurred at a relatively low level. Pretreatment of A549 cells with
IFN-¢ (100 IU/ml, 24 h) lead to a dramatic increase in influenza A
virus-induced IFN, IL-28, IL-29 and chemokine gene expression. This
induction correlated with enhanced expression of TLR-3, IKK-¢ and
IRF-7. The results indicate that in human lung epithelial cells influenza
A and B viruses are relatively poor inducers of type I IFN, IL-28,
IL-29 and chemokine genes, but their ability to induce these genes can
be fully restored by pretreatment of the cells with type I IFNs.
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INTERFERON BETA 1A INHIBITS MONOCYTE-DERIVED
DENDRITIC CELL MATURATION

McClurg A., Fleming E., Hawkins S.A., Duddy M.E., McQuaid'S.,
Johnston J.A., Armstrong, M.A., Queen’s University, Belfast, Belfast,
Northemn Ireland

Dendritic cells are the most potent antigen presenting cell known, and
are unique in their ability to initiate primary immune responses. They
are thought to play a pivotal role in the decision between T cell
activation and anergy. Interferon-f 1a (IFNP) is used in the treatment of
Multiple Sclerosis (MS), a common cause of neurological disability in
young adults, characterised by multifocal CNS damage. Recently we
have identified CD83 + DC in active MS plaque tissue [1], and have
shown that IFN can interrupt the differentiation pathway of peripheral
blood monocyte-derived DC [2]. To examine the mechanism by which
IFNB can block DC differentiation, we used human monocyte-derived
DC. We have found that IFNp can strongly block DC maturation by
inhibiting toll-like receptor signalling pathways with a marked block in
the activation of NFxB. The findings suggest that IFNp therapy may
work, at least in part, by dampening the DC immune response.

References

1. Plumb et al. Multiple Sclerosis, (in press).
2. Duddy et al. Clinical and Experimental Immunology, (2001).
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INDUCTION PATHWAYS FOR IFN-v/AEXPRESSION
DURING VIRAL INFECTIONS OF MACROPHAGES

Lene Malmgaard, Jesper Melchjorsen, Sgren Riis Paludan, Medical
microbiology and immunology, Uuniversity of Aarhus, Aarhus,
Denmark

Interferon (IFN)-V/3 is produced in response to viral infections, where
this cytokine plays important roles in the first antiviral defence as well
as the subsequent shaping of the immune response. We have investi-
gated the virus-cell interactions and signal transduction pathways regu-
lating IFN-V/3 expression during infections of murine macrophages
with herpes simplex virus (HSV). We find that intracellular interactions
between HSV and the macrophage are responsible for activating IFN-
V13 expression. This was concluded from the compromised IFN-V/3
induction by UV-inactivated virus and by a virus mutant unable to enter
the cell. Using mutants deficient in each of the regulatory viral
immedijate-early genes we have found that ICP4 seems to play a role for
induction of IFN-V/3 expression by HSV in macrophages. This is now
being investigated more carefully. Moreover the mechanism for induc-
tion of IFN-V/3 was absolutely dependent on the NF-xB pathway and
the dsRNA-activated protein kinase R (PKR), since macrophages ex-
pressing dominant negative forms of IxB kinase 3 and PKR did not
express IFN-V/3 upon infection with HSV. The importance of another
central transcription factor, IRF-3, is under investigation as well as the
involvement of Toll-like receptors. The result of these studies will be
presented at the meeting.
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THERAPY OF CHILDREN WITH PYELONEPHRIT
BY RECOMBINANT INTERFERON -ALPHA-2b
WITH ANTIOXIDANTS

V. Malinovskaya, N. Delenian, M. Gadgialieva, I. Zakharova,
N. Korovina, V. Makashova, I. Polesko, Gamaleya Institute for
Epidemiology and Microbiology RAMS, OO0 “Feron”, Moscow,
Russia

63 children with acute pyelonephrit with a range between 1-14 years
were under observation. Decrease ability to produce IFN-alpha and
IFN-gamma correlated with increasing of lipid peroxidation (LPO)
products and with increased lymphocyte quantity in blood were ob-
served in all patients before treatment. Concentrations of tocopherol,
ceruloplasmin, general antioxidant activity (AOA) in blood serum were
determined. Calculated integral index (K) evidenced change in LPO-
AOA balance for increasing of LPO. Control group included 21 child-
rens who received symptomatic therapy and suppositoria including
oleum cacao without IFN-alpha-2b and antioxidants. Basic group in-
cluded 42 children who received symptomatic therapy and recombinant
interferon alpha-2b with antioxidants (tocopherol and ascorbic acid) in
suppositoria (complex medicine Viferon). Viferon was prescribed in
dose 150000-500000 IU of the IFN- alpha-2b per 1 suppositoria de-
pending on the age; 1 suppositoria twice a day every 12 hours during
10 days. Viferon treatment increased indices of IFN-alpha and IFN-
gamma, decreased lymphocyte quantity and indices of LPO, increased
the content of tocopherol in blood serum and reduced the disbalance in
LPO-AOA system (decreased « K » during treatment is positive prog-
nosis). The use of Viferon promotes more quick liquidation symptoms
of intoxication, clinical manifistation of acute pyelonephrit and bacte-
riouria.
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USE OF ANTIBODY MICROARRAY TO DETECT
EXPRESSION OF SIGNAL TRANSDUCTION PROTEINS
AFTER CELL TREATMENT WITH IFN-a CONSTRUCTS

Joseph Bekisz, Valerie Calvert, Kathryn Zoon
National cancer Institute, national Institutes of health, USA, Bethesda,
MD USA

The object of present studies is the use of antibody microarray to
determine what signaling proteins are either upregulated or downregu-
lated as a result of treatment of Daudi cells with the various IFN-a’s. For
staining, avidin, biotin and peroxidase methodologies were used in
conjunction with a Cataylzed Signal Amplification (CSA) system
which is reported to be 50-fold more sensitive compared to conven-
tional avidin-biotin reactions. The primary antibodies in all cases were
polyclonal antibodies directed against the phosphorylated form of the
signaling protein. In addition, these antibodies were specific to the
particular amino acid phosphorylated (e.g. anti-pSTAT1 (Y701) and
anti-pSTAT1 (S727). Preliminary assays show that pSTAT1 (Y701) was
upregulated the most, followed by pSTAT2 (Y689) and pJakl
(Y1022/1023). Interestingly, pTyk2 (Y1054/1055) was essentially un-
affected. This, however, could be due to the specificity of the antibody
(phosphorylated at Y1054/1055) as it was noted that antibody directed
against pSTAT1 (Y701) was upregulated almost 40 times greater than
PSTAT1 (8727). This fact highlights the ability of these assays to not
only determine the expression level of the proteins of interest, but to
also demonstrate the point of phosphorylation of those proteins.
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ACTIVATION OF IRF7 DURING PATHOGEN INFECTION:
KINASES, PHOSPHORYLATION SITES, AND
REGULATORY MECHANISMS

Alexandre Caillaud’, Ara G. Hovanessian!, David E. Levy?, Isabelle J.
Marie'?, ! Institut Pasteur, 2 NYU School of Medicine, ! Paris, France;
2 New York, NY, USA

Interferons (IFN) play a vital role in innate resistance to a wide variety
of infectious agents. Interferon induction in response to pathogen
invasion is tightly regulated. Much of this regulation is at the transcrip-
tional level, and interferon regulatory factors (IRF), in particular IRF3
and IRF7, play an essential role in type I IFN regulation. Activation of
IRF proteins provides both qualitative and quantitative control of IFN
production through differential induction of distinct IFN isotypes.
IRF7 is activated in response to pathogen infection by
phosphorylation on serine residues located in the carboxyl-terminal
regulatory domain of the protein, and the non-conventional IkB kinases
Ikk-¢ and TBK1 have been implicated in this process. However, the
exact sites of phosphorylation have yet to be definitively established,
and the possibility of differential activation processes for distinct patho-
gens remains to be investigated.

‘We undertook a comprehensive approach of the identification of the
phosphorylation sites of IRF7 in response to different inducing agents
by examining mutant proteins in which specific serine residues were
altered to alanine or aspartate. The phosphorylation patterns of these
mutants were analyzed by 2D gels and their activity monitored by
reporter assay. These patterns were compared to proteins phosphory-
lated in vivo in response to different pathogens or to individual kinases.
Our data show that the serine-rich regulatory domain of IRF7 contains
a kinase-recognition region that is necessary for distal phosphorylation
but is not itself phosphorylated. The kinase recognition region is fol-
lowed by muitiple sites for phosphorylation, only some of which are
needed for the majority of IRF7 transcriptional activity. In addition, the
data suggest heterogeneity in the activation process by distinct patho-
gen activators.
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EFFECTS OF IFN-o IN AICD OF HUMAN CD4* T CELLS:
A BALANCE BETWEEN INTRINSIC AND EXTRINSIC
APOPTOTIC PATHWAYS

Elisabetta Dondi', Gagl Roue?, Santos A. Susin?, Sandra Pellegrini!,
! Unité de Signalisation des Cytokines 2 Groupe Apoptose et Systéme
Immunitaire, Institut Pasteur, Paris, France

Type I interferons (IFN-0/B) exert multiple effects on the immune
system, affecting differentiation, proliferation and survival of different
cell types, notably T cells. It was reported that IFN prevents cytokine-
deprivation induced cell death of activated T cells without inducing
their proliferation. We report herein the effect of IFN on early
activation-induced cell death (AICD) using an in vitro differentiation
model of human CD4* T lymphocytes purified from cord blood. At48 h
post-activation, treatment of naive T cells with IFN-a2 (before or at the
moment of TCR/CD28 triggering) stabilizes mitochondrial transmem-
brane potential (Ay ) and inhibits the aberrant exposure of phosphati-
dylserine (PS) residues on the outer plasma membrane leaflet, two of
the early hallmarks of mitochondrial-dependent apoptosis. In addition,
IFN-a increases the expression of the anti-apoptotic protein Bcl-2.
Surprisingly, IFN-treated cells displayed higher levels of Fas receptor
and an activated caspase pathway, as shown by caspase-8, -3 and PARP
cleavage. Overall, these evidences suggest that IFN, produced in large
amount by pathogen-activated DC, may induce in early activated T cells
contrasting apoptotic signals inhibiting the intrinsic, mitochondrial-
dependent pathway and activating the extrinsic caspase 8-mediated
pathway.
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INTERFERON ALPHA-STIMULATED GENES RESPONSE IS
ALTERED IN CHRONIC HEPATITIS C PATIENTS

Susan Behan', Vincent Leroy', Margaret O’Brien!, Conor O’Brien!?
John Hegarty'+2, Cliona O’Farrelly'-®,* Education and Research Centre,

Liver Unit, St Vincent’s University Hospital, Dublin,? Conway Institute,
Dublin, Ireland

Type 1 interferon (IFN o/B) is expressed by most virus-infected cells and,
via the jak-stat pathway, induces activation of hundreds of genes, many
having critical anti-viral or immune functions. In vitro studies have
recently suggested that HCV itself could inhibit this pathway, thus con-
tributing to viral persistence.
Aim: Our aim was to assess expression of a panel of IFNo inducible
genes potentially important for resolution of HC V-infection.
Methods: Eight chronically HCV-infected patients (genotype 1b) and
8 HCV RNA-negative controls were studied before antiviral treatment.
- Peripheral mononuclear cells (PBMCs) were cultured for 6 hours with
IFNa at 20 and 100 IU/ml. After RNA extraction and cDNA synthesis,
real-time quantitative PCR was carried out for a panel of genes including
MXA, MXB, OAS-1, OAS-2, OAS-3, PKR, Rantes, MIG and IP10.
Results: In normal subjects, up-regulation was consistently observed
after IFNa stimulation, with increases ranging from1.8 + 0.7 fold- for
Rantes to 31.3 + 25.8 fold for PKR. A clear dose effect was demonstrated
between 20 and 100 IU/ml, resulting in an average of 2-fold greater
expression of each gene with the higher dose. Three genes, MXA,
OAS-2 and Rantes were more comprehensively studied in the 16 sub-
jects. Significant correlation was observed between MXA and OAS2
gene expression (20UL: r=0.73, p < 0.04). After stimulation with both
20 and 100, gene expression, levels were significantly lower in HCV-
positive compared to controls (OAS2 20UT: 6 vs 12, 100 TU: 10 vs 24,
p <0.01; MXA 20UT: 8 vs 17, 100 IU: 11 vs 34, p < 0.01; Rantes 20IU:
0.5 vs 1.4, 100IU: 0.5 vs 2.1, p < 0.05). Absence of global cellular dys-
function by HCV infected PBMCs was demonstrated by successful IL2
and IFNY production post-stimulation with PMA and ionomycin.
Conclusion: Our results show that IFNe. gene responses are impaired in
PBMCs from HCV-infected patients. The cell populations most suscep-
tible to viral inhibition of the IFNo pathway remain to be determined.
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INTERLEUKIN 18 IMPROVES THE EARLY
ANTIMICROBIAL HOST RESPONSE TO ESCHERICHIA
COLI PERITONITIS

Sebastiaan Weijer "7, Miguel E. Sewnath?, Alex E. de Vos”, Sandrine
Florquin®, Koen van der Sluis*, Dirk J. Gouma®, Kiyoshi Tadekal,
Shizuo Akiral, Tom van der Poll"f, From the Laboratory of
Experimental Internal Medicine* and Department of Infectious
Diseases, Tropical Medicine and AIDS ™ Departments of Surgery?,
Pathology®, Academic Medical Center, University of Amsterdam,
Amsterdam, the Netherlands. Department of Host Defense, Research
Institute for Microbial Diseases, Osaka University, Osaka, Japan

Background: IL-18 plays an important role in the host response to
lipopolysaccharide (LPS).

Aim and Methods: To determine the role of endogenous IL-18 during
peritonitis, [L-18 gene-deficient mice (KO) and wild-type mice (WT)
were ip. infected with E. coli (10* CFU). Data are means + SE.
Statistics by Mann Whitney test (*p < 0.05).

Results: Peritonitis caused a dose dependent increase in IL-
18 concentrations in peritoneal fluid (PLF) and blood. After infection,
KO mice demonstrated an impaired antibacterial defense compared to
WT mice as indicated by an enhanced bacterial outgrowth: PLF: KO:
534x57vs. WT: 23.6+4.4* blood: 3.9+0.8vs. 1.7+0.8*
(all x 10° CFU/ml). The relative inability of KO mice to clear E. coli
was not due to an intrinsic defect in the phagocytosing capacity. KO
mice displayed an increased neutrophil influx into the peritoneal cavity
(KO: 52 0.9 vs. WT: 2.2+ 0.2%; all x 10° cells/ml) but these mi-
grated neutrophils were less activated as reflected by a reduced CD11b
surface expression: PLF: KO: 600.8 = 51.6 vs. WT: 741.3 £42.4*
(MCF).

Conclusion: These data suggest that endogenous IL.-18 plays an impor-
tant role in the early antibacterial host response during E. coli induced
peritonitis.
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TRANSGENIC MICE OVEREXPRESSING A NOVEL
CYTOKINE (IL-31) DEVELOP A SEVERE PRURITIC SKIN
PHENOTYPE RESEMBLING ATOPIC DERMATITIS

Stacey Dillon, H. Haugen, K. Kim, K. Bontadelli, D. Cutler, S. Mudri,
J. Bilsborough, K. Waggie, H.-P. Ren, M. Maurer, B. Harder,
M. Rosenfeld-Franklin, C. Sprecher, J. Parrish-Novak, A. Hammond,
M. Dasovich, J. Johnston, L. Lockwood, Z. Chen, C. Clegg, D. Foster,
and J. Gross, ZymoGenetics, Inc., Seattle, WA/USA

‘We have cloned a novel four-helix bundle cytokine, designated IL-31,
which binds and signals through a heterodimeric receptor composed of
IL-31RA and oncostatin M-receptor B (OSM-Rp). The IL-31 receptor
belongs to the G-CSF/IL-6/gp130 receptor family. To evaluate the in
vivo effects of IL-31 overexpression, we generated multiple founders of
transgenic (Tg) mice expressing the murine form of the gene, driven by
the lymphocyte-specific promoter/enhancer Ep/lck, or the ubiquitous
promoter, EFla. The IL-31 Tg mice develop a skin phenotype around
4-8 weeks of age, consisting of piloerection and mild to severe alopecia.
The Tg skin is also pruritic, as evidenced by the scratching behavior of
the mice, often excessive enough to induce excoriation and lesions of
the skin. Histopathology of lesional Tg skin has revealed many alter-
ations, including hyperkeratosis, acanthosis, inflammatory cell infiltra-
tion, and an increase in mast cells. The Tg skin phenotype was recapitu-
lated in IL-31'Tg = RAG-1"" radiation bone marrow chimeras, and
with chronic delivery of purified IL-31 protein to adult C57BV/6 or
Baib/c mice, demonstrating that it is not due to a developmental defect.
The phenotype of the IL-31 Tg mice strongly resembles that of atopic
dermatitis (AD) patients, and mouse models of AD. AD is a common
chronic inflammatory disease that is characterized by hyperactivated
cytokines of the helper T cell subset 2 (Th2). IL-31 is preferentially
expressed by Th2 vs. Thl cells, and its receptor is expressed by many
types of epithelial cells (in skin, lung, etc). Thus, IL-31 may contribute
to the pathogenesis of allergic diseases such as AD and asthma. An
antagonist of IL-31 might therefore represent a viable therapeutic for
these and other indications.
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EVIDENCE FOR GENETIC MODIFIERS OF
SUSCEPTIBILITY TO ARTHRITIS’ AORTITIS AND
CUTANEOUS INFLAMMATION IN IL-1 RECEPTOR
ANTAGONIST-DEFICIENT MICE

Joanna Shepherd and Martin J.H. Nicklin, Division of Genomic
Medicine, University of Sheffield, Royal Hallamshire Hospital,
Sheffield, $10 2JF, UK

IL-1ra-deficient Balb/c develop aortitis, arthritis and cutaneous inflam-
mation, C57BL/6 do not. To assess the genetic contributions from the
background of Balb/c to these inflammatory diseases, we have crossed
two strains to generate IL-1ra-deficient C57BL/6 x Balb/c F1 and F2.
At 200 days we archived 182 F2 and 12 F1 cadavers, and their DNA.
These have been compared with 27 C57BL/6 and 18 Balb/c. Arthritis,
preliminarily ascertained from joint swelling, was seen in 20/27 Balb/c
mice, but not in the F1. It re-emerged in 10/182 F2 animals. Arthritis in
the F2 and could be explained by a requirement for homozygosity of
recessive alleles at two independent loci. Cutaneous inflammation was
not observed in 12 F1 and 95 F2, by ear thickness measurement. Aor-
titis was frequent (6/14), in a random sample of the F2 and present
(2/12) in the F1. These results suggest a suppressive effect on aortitis of
2 number of C57BL/6 loci, but clearly they are not simply dominant.
The distribution of the three diseases among these and other crosses
demonstrates that there are different genetic susceptibility deterrninants
for each disease. The variation that we have seen within strains and
within the F1 demonstrates the significance of environmental factors.
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CHARACTERIZATION OF THE ROLE OF CCR5

IN LEUKOCYTE MIGRATION AND HOST DEFENCE
DURING A GENERALIZED HERPES SIMPLEX TYPE
2 INFECTION IN MICE

Nina Ank, Department of Medical Microbiology and Immunology,
University of Aarhus, Aarhus, Denmark

The CC chemokine receptor CCRS is an important co receptor for
human immunodeficiency virus and is therefore a major hope for
developing anti-CCR5-based therapies for HIV-1. However, it is not
known whether CCRS is critical for normal antiviral T-cell response.
Our objective is to describe the role of CCRS in the response during a
generalized herpes simplex type 2 infection. After intra-peritoneal in-
fection with HSV-2 in 3-4-week-old mice higher viral titers were seen
in the liver and the brain of CCR5-defient mice compared to wild type
littermates. In particular we noted strongly impaired ability to control
virus replication in CCRS-/- mice examined late during the course of
the infection. We also found that despite no differences in the size of the
spleen on day 0, on day 6 spleens from CCRS5-deficient mice were
significantly smaller than spleens from wild type mice. In ongoing
experiments we are evaluating the mechanism behind this observation
as well as the functional consequences with respect to antiviral defence.
The results of these studies will be presented at the meeting.
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TNF PROTECTS FROM CHOLESTEROL-DIET INDUCED
TARGET-ORGAN-DAMAGES, PROMINENTLY FROM
LIVER STEATOSIS

Silvia Schnyder-Candrian**, Janusz Czarniecki®, Stephanie
Lerondel”, Bemhard Ryffel*, and Bruno Schnyder**, * CNRS,
* Biomedical Research Foundation (SBF) and & Institute for
Biopharmaceutical Research Inc (IBR), Orleans/France and
Matzingen/Switzerland

The Tumour Necrosis Factor (TNF) blocking therapy with antibodies is
successfully applied in patients with rheumatoid arthritis, but might
affect the fat-triglyceride homeostasis. As a respective model, high
cholesterol diet (1.25%), a risk factor for dyslipidemia was investigated
in TNF gene deficient (ko) mice for target-organ-damages. We found a
dramatic increase in the liver-weight in ko-mice of 170% compared to
50% in wt-mice. The liver enlargement was associated with hepatocyte
swelling and a diffuse lipid vascularization of intracellular lipids. The
steatotic liver was composed of saturated and unsaturated (prominently
mono- but also polyunsaturated) fatty acids, as assessed by the trans-
esterification glyceride analysis using gas chromatography. No signs of
inflammation and liver steatitis were observed. The Scavenger Receptor
(SR)-BI and the insulin’s postreceptor signals, two molecular mediators
of lipid turnover and disposal, were significantly decreased. In contrast,
Cyclin D1 levels were maintained.

Furthermore, already ko-mice with normal diet show increased levels of
Cyclin D1 and 2 diminished content of liver-fat, compared to wt-mice.
In conclusion, we show that TNF ko-mice have an abnormal metabolic
phenotype’ in particular upon a high lipid-load. Therefore careful
checking and monitoring of the lipid homeostasis in patients treated
with TNF neutralizing therapies is proposed.
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CAUSAL ROLE OF TNF IN LPS-INDUCED HYPOTENSION
BUT NOT TACHYCARDIA

Silvia Schnyder-Candrian and Bruno Schnyder, CNRS, University of
Fribourg, and University Hospital of Bern, Orleans/France,
Fribourg/Switzerland, and Bern, Switzerland

TNF is a critical mediator of sepsis including cardiovascular complica-
tions. We investigated hemodynamics parameters in freely moving TNF
gene knockout (ko) mice in a D-Galactosamine sensitised LPS model
using radio-telemetry. Both mice, wild type (wt) and TNF-ko mice,
showed increases in the heart rate upon LPS treatment from 450 beats
per minutes (bpm) to 650 bpm. In the ko-mice this increase persisted for
12 to 15 hours with normal blood pressure values, whereas wt-mice
developed a fatal hemodynamic collapse after 5-6 hours of LPS treat-
ment. Ko-mice regained their circadian rhythm and physical activity
within 24 hours. .

In wt-mice, the liver was hemorrhagic and the apparatus of protein
synthesis was impaired, as estimated by protein complex formation of
the translation initiator elF4E/G and ribosomal protein $6. In contrast,
the inducible Nitric Oxide Synthase (iNOS) was strongly enhanced.
In the ko-mice the apparatus of protein synthesis was maintained and
despite the absence of TNF, iNOS was induced to the same extend as in
wt-mice. The INOS upregulation was hence not sufficient for causing
the hypotension and hemodynamic collapse in sepsis, whilst the shock
was rather associated with defects in the protein-apparatus in vital
organs such as the liver. )
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THE CHOLINERGIC NERVOUS SYSTEM IMPAIRS HOST
DEFENSE DURING ABDOMINAL SEPSIS

D.J. van Westerloo’, J. winkelhagen', J. Daalhuisen’, M.J. Bruno’,
K.J. Tracey?, AF. de Vos!, S. Florquin! and T. van der Poll!,

- 1 Academic Medical Center, Amsterdam, Netherlands and 2 North
Shore Long Island Jewish Research Institute, NY, USA, Amsterdam,
Netherlands

The nervous system, through the vagus nerve, can downregulate infiam-
mation by decreasing the production of TNF-a by macrophages during
experimental endotoxemia.

To evaluate the role of this “cholinergic anti-inflammatory pathway”
during septic peritonitis mice received an intraperitoneal injection with
5*10° CFU E.coli. Peritonitis was preceded by either inhibition of the
cholinergic anti-inflammatory pathway by unilateral cervical vagotomy
or by stimulation of this pathway by oral pretreatment with nicotine.
Previous cervical vagotomy resulted in an enhanced influx of neutro-
phils into the peritoneal cavity, higher levels of proinflammatory cytok-
ines in peritoneal lavage fluid (PLF) and a marked increase in liver
necrosis in response to peritonitis. Nicotine pretreatment strongly de-
creased bacterial clearance, cell influx and PLF proinflammatory cytok-
ine levels; in addition, nicotine attenuated liver necrosis and reduced
survival.

During septic peritonitis, inhibition of the cholinergic anti-
inflammatory pathway induces a proinflammatory state whereas stimu-
lation of this pathway strongly impairs host defense, at least in part by
inhibition of the production of proinflammatory cytokines. These data
provide the first evidence for an important role of the cholinergic
nervous system in regulating host defense during infection.
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THE PRESENCE OF INTERLEUKIN-4 (IL-4) RECEPTOR
IN RAT HIPPOCAMPUS PERMITS A PROTECTIVE
ACTION OF IL-4 ON LPS-INDUCED
NEURODEGENERATIVE EFFECTS

Yvonne Nolan, Rachael Clarke, M.A. Lynch, Trinity College Institute
of Neuroscience, Dublin, Ireland

Interleukin-4 (IL-4), which is released from T helper type 2 cells and
mast cells exhibits anti-inflammatory properties which are mediated by
activation of its receptor (IL-4R). Lipopolysaccharide (LPS) adminis-
tration stimulates immune activation and inflammation; in hippocampal
cells LPS leads to deterioration in cell function. Our data demonstrate
the presence of IL-4R on neuronal membranes in rat hippocampus, and
that in hippocampus, as in other tissues, IL.-4 induces an intracellular
signalling cascade by increasing phosphorylation of Janus tyrosine
kinase-1 (JAK1) which subsequently acts as a catalyst to phosphorylate
signal transduction and activator of transcription-6 (STAT6). We report
that IL-4 administration to rats significantly abrogated LPS-induced
activation of c-jun-N-terminal kinase (JNK), c-jun and cytochrome ¢ in
hippocampus. Significantly, we observed that IL-4 induced a concomi-
tant increase in the hippocampal concentration of interleukin-10 (IL-
10). These data suggest that treatment with XL-4 confers a protective
effect in the brain by suppressing potentially detrimental effects of LPS,
and that this protection may be related to an enhanced release of IL-10.
Acknowledgements: This research was supported by Enterprise Ireland
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A STRUCTURAL VARIANT OF THE IL-1 RECEPTOR
ACCESSORY PROTEIN (AcP) IS EXPRESSED PRIMARILY
BY NEURONS

Dirk E. Smith, Hongbo Chen, and John E. Sims, Amgen Corporation,
Seattle, Washington

We have discovered a splice variant of the IL-1R Accessory protein
(AcP) mRNA that encodes a novel form of the receptor. The isoform,
which we have termed AcPb, arises via splicing of an alternative exon at
the 3’ end of the transcript. This exon contains features of the TIR
domain, 2 motif conserved in AcP and other members of the IL-1R and
TLR families, as well as approximately 100 additional amino acids
with no obvious sequence homology or putative function. Expression
analysis has revealed that whereas AcP is widely expressed in many
tissues and cell types, the AcPb transcript is found at significant levels
only in the central nervous system. In situ hybridization as well as
immunohistochemical analyses suggest expression may be restricted to
neuronal cells throughout the brain. The extracellular and transmem-
brane portions of AcPb are identical to those of “traditional” AcP, which
suggests that AcPb may be recruited to ligand-bound IL-1R. If this
interaction occurs, however, it does not appear to lead to activation of
traditional IL-1-related pathways including NF-kB. Data will be pre-
sented from experiments designed to elucidate the functional role of
this novel receptor.
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LIPOPOLYSACCHARIDE-INDUCED INCREASE
IN SIGNALING IN HIPPOCAMPUS IS ABROGATED
BY IL-10 - A ROLE FOR IL-18?

Aileen M. Lynch, Christine Walsh, Ada Delaney, Yvonne Nolan,
Veronica A. Campbell and Marina A. Lynch, Institute of Neuroscience,
Department of Physiology, Trinity College, Dublin 2, Ireland

Parenterally-administered lipopolysaccharide (LPS) induces an in-
crease in the concentration of interleukin-1p (IL-18) in the rat hippoc-
ampus and this effect plays a significant role in inhibiting long-term
potentiation (LTP). Recent reports indicate that the anti-inflammatory
cytokine, IL-10, antagonizes certain effects of IL-1B in hippocampal
tissue and therefore, if the effects of LPS are mediated through an
increase in IL- 1, it might be predicted that IL-10 would also abrogate
the effect of LPS. Here we report that IL-10 reversed the inhibitory
effect of LPS on LTP and the data couple this with an inhibitory effect
on the LPS-induced increase in IL-1 8 mRNA and protein in hippocam-
pus. LPS treatment increased hippocampal expression of IL-1 receptor
Type I and there was evidence of enhanced downstream phosphoryla-
tion of IRAK and the stress-activated kinases, JNK and p38; these
LPS-induced changes were reversed by IL-10, which concurs with the
idea that these events are triggered by increased activation of IL-1RI by
IL-1f. We provide evidence which indicates that LPS treatment leads to
evidence of cell death and these changes were reversed in LPS-treated
rats which received IL- 10. The evidence is therefore consistent with the
idea that IL-10 acts to protect neuronal tissue from the detrimental
effects induced by LPS.
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THE RESTRAINT STRESS-INDUCED ELEVATION
IN PLASMA INTERLEUKIN-18 in MICE. A SPECIAL
REFERENCE TO AN ACTION OF CASPASE-1

Masahiro Kokai#, Haruyasu Ueda*, Shin-ichiro Kashiwamura*,
Hitomi Iwado#, Haruki Okamura*, #Department of Neuropsychiatry,
and *Laboratory of Host Defenses, Institute for Advanced Medical
Science, Hyogo College of Medicine, Nishinomiya, Japan

Many studies demonstrate that physiological or psychological stressors
can alter immune functions. Interleukin-18, a proinflammatory cytok-
ine, is characterized by pleiotropy and redundancy of action. We re-
ported elevated higher plasma IL-18 levels in drug-naive patients with
depression and anxiety disorder. In the present study, in order to confirm
whether or not the phenomenon is attributed to a stress-response, mice
were subjected to 6-hours restraint and found the elevation of plasma
I1-18. Furthermore, to elucidate the mechanism whereby stress stimuli
trigger the production of II-18, the involvement of free radical was
investigated. Plasma IL-18 elevation was not found in wild type mice
administered with free radical scavenger nor caspase-1 knockout mice
subjected to the stress paradigm. These results indicate that free radical
may contribute to the activation of caspese-1 causing cleavage of pro
IL-18 into IL-18 excretion during stress condition.
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WIDESPREAD INDUCTION OF ENDOGENOUS IL-1 IN THE
RAT BRAIN AFTER INTRASTRIATAL ADMINISTRATION
OF EXOGENOUS IL-1

L.E. Heenan, R.E. Davies, K. Swales, S.M. Allan, School of Biological
Sciences, University of Manchester, Manchester, UK

Injection of IL-1 in the rat brain exacerbates ischaemic and excitotoxic
brain damage. IL-1 worsens excitotoxic injury when administered in a
number of brain sites. To indicate possible site(s) of action we studied
the distribution of exogenous and endogenous IL-1 after striatal injec-
tion of human (h)IL-1B.

Rats were anaesthetised and hIL-1B (10ng) injected into the striatum.
After 2h or 6h animals were sacrificed, CSF taken and different brain
regions dissected free. IL-1B levels were measured using species-
specific ELISA, enabling us to distinguish between hIL-1[ and endog-
enous rat (r)IL-1B.

Highest amounts of hIL-18 were seen at 2h and 6h in the striatum and
CSF, with minor diffusion to other brain regions. There was little
induction of endogenous IL-1f by 2h, apart from a slight increase in the
meninges. However, significant increases in rlL-1f were observed by
6h in many regions, the most marked being in the CSE.

These data suggest that exogenous IL-1 gains access to the CSF in
relatively high amounts even when given directly into brain tissue. Once
in the CSF it acts to increase endogenous IL-1 production, mainly in
choroid plexus or meningeal macrophages, after which it could actas a
volume transmission signal.
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TNFa- AND MCP-1 mRNA DURING WALLERIAN
DENEGENERATION IN THE PERTPHERAL AND CENTRAL
NERVOUS SYSTEMS

K.S. Karanth and PM. Richardson, Academic department of
Neurosurgery, Barts and the London School of Medicine, Queen Mary
University of London, London UK

Peripheral nerve injury results in 2 considerable accumulation of mac-
rophages, which is believed generally to contribute to nerve regenera-
tion. Dorsal spinal root injury likewise causes rapid degeneration of
dorsal column axons but elicits a weak and delayed inflammatory
response. The selective monocyte infiltration into injured peripheral
nerves is mediated at least in part by MCP-1 (monocyte chemoattrac-
tant protein-1), which in turn is induced in part by tumour necrosis
factor -o (TNF-o) (Subang and Richardson 2001).

Tissues were harvested 6hours, 1day, 4 days after the sciatic nerve
transection for peripheral nerve injury model and lday, 3days and
9 days following dorsal rhizotomy in central nerve injury model.
TNF-o and MCP-1 mRNA in peripheral nerve and central nerve injury
models were quantified using real-time PCR (Taqman®chemistry). 18s
1RNA was used as internal standard.

Changes in TNF-a mRNA were modest, not significantly different as
compared to contra-lateral side and from those after sham injury and do
not account for the significant increase in MCP-1 mRNA levels in distal
degenerating peripheral nerve. The induction of MCP-1 mRNA seen
during Wallerian degeneration in peripheral nerves were not seen dur-
ing Wallerian degeneration in the spinal cord.
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NEUROPROTECTION BY A NON-ERYTHROPOIETIC
DERIVATIVE OF ERYTHROPOIETIN

Pietro Ghezzi!, Roberto Bianchi', Michael Brines?, Roberto Latini’,
Marcel Leist?, Thomas Sager®, Lars Torup®, Pia Villa!, and Anthony
Cerami?, ! Mario Negri Institute of Pharmacological Research, Milan,
Italy; > The Kenneth S. Warren Institute, Kitchawan, New York;
3 H. Lundbeck A/S, Copenhagen, Denmark

Erythropoietin (EPQO) has neuroprotective activities in vitro, in various
models of neuronal apoptosis. In vivo, we showed that EPO can be
administered systemically and crosses the blood brain barrier, resulting
in protective effects in animal models of cerebral ischemia, brain
trauma, spinal cord injury, and experimental autoimmune encephalo-
myelitis. However, EPO also increases the hematocrit in models were it
is administered chronicatly.

To circumvent the undesirable effects of an increased hematocrit, we
have developed EPO derivatives that have lost the effect on the hemat-
ocrit. One of these retain activity in models of neuronal injury in vivo
and in vitro.

The neuroprotective action of these molecules in models of brain injury
is associated with decreased inflammation and inhibition of inflamma-
tory cytokines. When tested in acute and chronic models of EAE and
experimental diabetic neuropathy, EPO proved to be protective indicat-
ing its usefulness in inflammatory diseases of the nervous system.

As EPO also prevented cardiomyocyte death in a model of acute
myocardial infarction in vivo, we think that these molecules have tissue
protective actions also outside the nervous system. The data with
non-eryhropoietic EPO derivatives clearly show that these effects are
independent on the effect on erythropoiesis.
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SYSTEMIC ADMINISTRATION WITH THE IL-8 INHIBITOR
REPERTAXIN REDUCES NEUTROPHIL (PMN)
INFILTRATION AND TISSUE DAMAGE IN CEREBRAL
ISCHEMIA-REPERFUSION INJURY

Angela Garau§, Riccardo Bertini*, Francesco Colotta*, Pietro Ghezzi
§, Pia Villa§ #. § Mario Negri Institute of Pharmacological Research,
Milan, Italy*Dompe’ s.p.a., L'Aquila, Italy# CNR, Institute of
Neuroscience, Cellular and Molecular Pharmacology Section, Milan,
Ttaly

Infiltration of PMN is thought to play a role in brain ischemic damage.
We studied the effect of repertaxin, a small molecule inhibitor of IL-8,
on PMN infiltration and tissue damage (necrosis volume) in cerebral
ischemia in rats. Ischemia was induced by middle cerebral artery
occlusion (MCAO) in rats and PMN infiltration and brain damage were
evaluated 24h later. In one model the MCA was permanently ligated
while in a second model 90 min MCA ischemia was followed by
reperfusion. Repertaxin was administered intravenously at the time of
ischemia and subcutaneously every two hours for four times at the dose
of 15mg/kg. In the permanent MCAQ, repertaxin inhibited PMN
infiltration, evaluated as myeloperoxidase activity in the brain cortex
homogenate (untreated: 0.305 + 0.029 DeltaA/min/mg protein; reper-
taxin 0.191 + 0.022; P<0.01); however, in this mode] repertaxin did not
decrease tissue damage, evaluated as necrosis volume by tetrazolium
stain (necrosis volume was 146+ 14mm3 in untreated and
126 £ 19 mm3 in repertaxin group). In the ischemia-reperfusion model,
repertaxin inhibited PMN infiltration (untreated: 0.334 +0.041
DeltaA/min/mg protein; repertaxin 0.153 = 0.040; P<0.01) and also
protected from tissue damage by decreasing by 44% the necrosis
volume from 265 *24 mm3 to 149 =27 mm3 (P<0.01). Since the
extent of PMN infiltrate, and inhibition by repertaxin, was comparable
in the two models (parmanent and reversible MCAO) we conclude that
reperfusion induces PMN activation and in this model inhibition of IL-8
by repertaxin can be of pharmacological interest.
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EVALUATION OF THE ROLE OF ONCOSTATIN M
EXPRESSION IN MULTIPLE SCLEROSIS

C. Coltman, R.D. Hurst', R. Luxton', H. de Vries?, S.M. Hurst’, ! Dept
of Applied Sciences University of the West of England, Bristol. UK.
2 Department of Molecular Cell Biology, Vrije Universiteit Medical
Centre, Amsterdam

Oncostatin M (OSM) is a potent modulator of inflammation. In this
study we examined the presence and putative role of OSM during
neuro-inflammation. OSM levels in cerebrospinat fluid collected from
patients with multiple sclerosis (MS) was raised compared to controls
and correlated with the clinical severity of the disease (OSM was
undetectable in the serum). Previously we have shown that OSM is
involved in modulation of leukocyte recruitment. To provide an incite
into the role of OSM we employed an ‘in house’ human blood-brain
barrier model (co-culture of the endothelial-like cell line ECV304 and
the astrocytoma line 1321NI) to examine the effect of OSM on cytokine
expression. Stimulation of the astrocytic cells only (brain side) of the
co-culture with OSM (0.001-10ng/ml) showed a dose-dependent in-
crease in IL-6 and MCP-1 expression from the endothelial cells. This
was not due to OSM leakage through the barrier model but indicted
signaling between the cell types. These results demonstrate that OSM
levels correlate with the clinical severity of MS and expression within
the central nervous system may be involved in generating the
chemotractic gradient required for the leukocyte recruitment, from the
peripheral circulation into the brain, in neuro-inflammation.
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ACUTE STRESS PROMOTES
AN IMMUNOSUPPRESSIVE/ANTI-INFLAMMATORY
CYTOKINE PHENOTYPE IN RATS i

T.J. Connor'?, C. Brewer’, A. Harkin?, I.P. Kelly?, * Trinity College
Dublin, 2 National University of Ireland, Galway, Ireland

We examined the possibility that increased production of the anti-
inflammatory cytokine IL-10 mediates the suppression of pro-
inflammatory cytokines such as TNF-a observed following exposure to
acute stress. The results demonstrate that exposure of rats to 15 min of
swim stress increased (\ 126\\3 fold) lipopolysaccharide (LPS;
100 ug/kg;i.p.)-induced IL-10 production, and profoundly suppressed
LPS-induced TNF-a. production, thus promoting an immunosuppres-
sive cytokine phenotype.

In contrast, stress failed to significantly alter IL-10 or TNF-a produc-
tion in the absence of stimulation with LPS. Following immunoneu-
tralisation of IL-10 in LPS-treated rats, the stress-induced suppression
of TNF-a was still evident, indicating that it occurred independently of
increased IL-10 production. As stress activates the sympathetic nervous
system, we examined the role of catecholamines in promoting the
immunosuppressive cytokine phenotype. Pre-treatment with the pe-
ripherally acting B-adrenoceptor antagonist nadolol (0.2 mg/kg; i.p.)
completely blocked the increase in IL-10, but failed to alter the suppres-
sion of TNF-a induced by stress, further demonstrating a disassociation
between the ability of stress to increase IL-10 and suppress TNF-a
production. In conclusion, acute swim stress increases production of the
anti-inflammatory cytokine IL-10, but this does not mediate the sup-
pression of TNF-a induced by stress. Moreover, catecholamines medi-
ate the increase in IL-10, but not the suppression of TNF-a induced by
acute stress. Thus further studies are required in order to elucidate the
mechanism by which acute stress suppresses LPS-induced TNF-o
production.

Supported by the HRB
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INDUCTION OF INFLAMMATORY RESPONSES IN BRAIN
FOLLOWING INTRANASALLY-DELIVERED CHOLERA -
TOXIN: IMPLICATIONS FOR AB TOXINS AS ADJUVANTS
IN NASAL VACCINES

M.E. Armstrong, E.C. Lavelle, C.E. Loscher, M.A. Lynch!, K.H.G.
Mills, Department of Biochemistry and 'Institute for Neuroscience,
Trinity College Dublin, Dublin, Ireland

Intranasally-delivered vaccines provide an attractive alternative to con-
ventional, parenterally-delivered vaccines by eliminating the need for
injections and stimulating mucosal immunity. However, they require
the inclusion of adjuvants, which may be associated with an increased
risk of neurological reactions due to transport of vaccine components to
the brain via the olfactory system. Here, we assess the consequences in
the brain of intranasally delivered cholera toxin (CT), a powerful
mucosal adjuvant and AB toxin. An increase in mRNA expression for
cyclooxygenase-2 (COX-2) was observed in the hypothalamus of mice
immunized intranasally with CT. COX-2 catalyzes the formation of
prostaglandins in the brain and plays a role in fever induction. IL-1f3 and
MCP-1 mRNA levels were also increased in the murine hypothalamus
following CT treatment. In contrast, CT had no effect in the hypothala-
mus when administered parenterally, whereas LPS delivered parenter-
ally induced fever via induction of IL-18 in the hypothalamus. This may
suggest that CT cannot cross the blood-brain barrier (BBB) when given
systemically, but that it can use the olfactory nerve to bypass the BBB
and target the brain when given intranasally. These factors may have
implications for the use of AB toxins as adjuvants in nasally delivered
vaccines.
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IL-1p SIGNALLING IN THE BRAIN IN THE ABSENCE
OF IL-1R1

Ralph Andre!, Emmanuel Pinteaux', Jonathan Moggs?, Lisa C Parker®,
Tan Kimber®, Nancy J. Rothwell’, ! School of Biological Sciences,
University of Manchester, Manchester, M13 9PT, UK, 2 Syngenta,
Central Toxicology Laboratory, Alderley Park, Macclesfield,
SK104TJ, UK, °Division of Genomic Medicine, University of
Sheffield, Sheffield, S10 2RX, UK

Interleukin-1 (IL-1) is a pro-inflammatory cytokine whose involvement
in neuronal damage following acute neurodegeneration is well estab-
lished. IL-1 binds to the type-1 receptor (IL-1R1), which is the only
known functional receptor for IL-1. An accessory protein (IL-1AcP) is
then recruited, leading to signal transduction. However, recent evidence
suggests that some actions of IL-1 in the brain may be independent of
IL-1R1, pointing to a new, yet unknown functional receptor for IL-1.
The objective of the present study was to compare the signalling
mechanisms responsible for the actions of IL-1 in primary mixed glia
from wild-type and IL-1R1 deficient (IL-1R17) mice, and to identify
IL-1R1-independent IL-1 actions. '

Our previous results have shown that IL-1p activates mitogen-activated
protein kinases (MAPKSs) and nuclear factor-kB, and induces the re-
lease of IL-6 and PGE,, in glia isolated from wild-type, but not IL-
1R1"" mice. However, DNA microarray studies, and subsequent semi-
quantitative RT-PCR and Northem blot analysis, suggests the existence
of IL-1R1-independent IL-1 signalling pathways. The identity and na-
ture of a novel IL-1 receptor in the brain that mediates these effects
remains unknown.
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INVOLVEMENT OF IL-1 SYSTEM IN APOPTOSIS OF
MURINE HIPPOCAMPAL GRANULE NEURONS INDUCED
BY TRIMETHYLTIN INJECTION

A. Fiedorowicz, 1. Figiel, M. Zaremba, R. Schliebs, B. Oderfeld-
Nowak, ' Nencki Institute of Experimental Biology, ?Paul Flechsig
Institute for Brain Research, ! Warsaw, Poland, ? Leipzig, Germany

" The dentate gyrus granule neurons of the hippocampus are well recog-
nized as relatively resistant to injury induced by pathogenic stimuli. In
our studies we applied the rare model of selective degeneration of
murine hippocampal granule cells, caused by trimethyltin (TMT) ad-
ministration in dose 2.5 mg/kg b.w.. Granule cell death bore the apop-
totic features: chromatin condensation, oligonucleosomal DNA frag-
mentation and caspase-3 activation, evident as early as 1day after
intoxication. Using RPA method we found the increase of interleukin-
1beta (IL-1beta) and IL-1 receptor antagonist (IL-1ra) mRNA in the
hippocampus 3 days after treatment, confirmed on the protein level
using Western blot method. Immunocytochemical studies showed that
the cellular source of both cytokines was ameboid microglia, activated
in the region of degeneration. However, the distribution of IL-1beta and
II-1ra was distinct within the granule layer. Whereas IL-1beta-positive
cells were mainly localized in the crest of dentate gyrus, where the
highest number of apoptotic neurons appeared, IL-1ra-positive micro-
glia was practically restricted to the remaining dentate regions. Tempo-
ral and spatial relation between apoptosis and expression of IL-1 family
proteins suggests the active involvement of IL-1beta in neuronal apop-
tosis, whereas IL-1ra could be engaged in protection of spared granule
cells.
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INFLAMMATORY SIGNALS FROM PERIPHERY
TO THE BRAIN

Dai Chida, Yoichiro Iwakura

Interleukin (IL)-1 and Tumor necrosis factor-a (TNF-q) is a major
mediator of inflammation and exerts pleiotropic effects on the neuro-
immuno-endocrine system. To evaluate the role for IL-1 and TNF-¢ in
stress response, we made use of IL-10/B and TNF-a triple-deficient
mice (IL-1/TNF KO) along with IL-1a/B double-deficient mice (IL-
1 KO), and TNF-o-deficient mice (TNF KO). Peripheral administration
of recombinant murine IL-1-¢ (rmIL-1-¢), but not recombinant murine
TNF-q, triggered a febrile response and anorexia in IL- I/TNF KO mice,
while central administration of rmTNF-a did trigger a febrile response
and anorexia. We further analyzed the molecular mechanism for the
difference between peripheral IL-1- and TNF-a-induced stress re-
sponse, and demonstrated that the induction of IL-6 in the brain is
differently regulated in response to IL-1 and TNF-a, while both cytok-
ines induced cox-2. Central injection of PGE2 induced transient febrile
response in IL-6-deficient mice, and the treatment did not induced IL-6
transcription. Our results indicated that the induction of cox-2 is not
sufficient for prolonged induction of fever response, and IL-6 plays an
important role in enhancing the febrile response downstream of PGE2.
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NAMING NOVEL CYTOKINES

H.M. Wain, M.W. Wright, R.C. Lovering, E.A. Bruford, V.X. Khodiyar,
M.J. Lush, C.C. Talbot, S. Povey, M.W. Turner, University College
London, Institute of Child Health, UK

The HUGO Gene Nomenclature Committee (HGNC) has to date pro-
vided unique gene symbols for over half of the estimated 25,000 human
genes. Standardised gene nomenclature is an essential resource for all
scientists and gene names describing structure, function or homology
are preferred. However, we have found that this has raised concerns
with the immunological community, as assigning gene names based on
sequence similarity may imply function. Therefore, in conjunction with
the nomenclature committees of the International Immunological Soci-
ety (IUIS) and the International Society for Interferon and Cytokine
Research (ISICR) we have agreed a set of guidelines that we can all use.
Here, we will present these guidelines and provide examples of confu-
sion that have occurred in the literature when approved nomenclature is
not used.

Ideally, we like to provide approved gene symbols before manuscript
submission; though naturally any pre-publication information obtained
by us whilst doing so remains confidential. This avoids any possible
conflicts with existing symbols and also ensures that the gene is
promptly included in our database.

The HUGO Gene Nomenclature Committee webpage can be found at
URL http://www.gene.ucl.ac.uk/nomenclature/ and we can be con-
tacted via email: nome @galton.ucl.ac.uk
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INTERLEUKIN-18 ATTENUATES THE ACUTE
PANCREATITIS INDUCED BY CERULEIN IN MICE

N. Ueno, H. Ueda, A. Kashiwamura Sekiyama, N. Tsuji, K. Hosohara,
S. Marukawa, H. Okamura, Hyogo College of Medicine,
Nishinomiya-city, Japan

Recent studies indicated high correlation of circulating interleukin-18
(IL-18) with severity in human acute pancreatitis. However, the mean-
ing of this phenomenon and the roles of IL-18 are not known. In this
study, the effect of IL.-18 on cerulein-induced acute pancreatitis in mice
was examined. Administration of cerulein to wild type BALB/c mice
caused histological changes in the pancreas and elevated serum levels of
pancreatic enzymes, amylase and lipase and in the circulation of these
mice high levels of IL-18 were also detected. In IL-18 deficient mice,
cerulein caused severer pathological changes than in wild type BALB/c
mice. Similarly, conditions of mice treated with neutralizing anti-
IL-18 R antibody in advance were worse than those without antibody
treatment, too. Administration of IL-18 to mice before or after injection
of cerulein inhibited the increase of amylase and lipase as well as
pancreatic histological changes. Levels of IL-10in the pancreas of
these mice were higher than those of mice without IL-18 injection.
Thus, endogenous IL-18 was shown to regulate the inflammatory injury
in the pancreas induced by cerulein, and exogenously given IL-
18 attenuated the acute pancreatitis. IL-18 may regulate the inflamma-
tory responses through induction of IL.-10.
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IMMUNOREGULATORY PROPERTIES OF IL-4 AND I1-452
SYSTEM

R. Vasilenko, I. Chikileva, A. Khodyakova, G. Puchkova, N. Kulikova,
A. Vasiliev, I. Kosarev, V. Khlienikov, M. Kiselevsky*, L. Ptitsyn,
V. Abramov, Institute of Immunological Engineering, Lyubuchany,
* Cancer Research Centre, Moscow, Russia

Cytokine isoforms resulting from alternative splicing of correspondent
mRNA were the products of the same gene but they had different and in
some cases opposite influence on target cells and could change cell
reactions they mediate. The alternative splice variant of IL-4 in which
the second of four exons (residues 22-37) was omitted, had been
designated as IL-452. IL4 regulatory function as a cytokine was per-
formed via cooperative two-centered specific interaction with het-
erodimer receptor IL4R, characterized by high affinity interaction
(K,;) with a chain and some weaker interaction (K,) with the receptor
¥ chain. Specific interaction of IL.-4 with the receptors of thymocytes
and human thymic epithelial cells (VTEC2.HS) was characterized by
Ky = (05£0.09)x 107°M, Ky = (2.5+0.2) x 10°M and Ky, =
(087 £04)x 1071°M, Ky= (4.5£09)x10®M, respectively.
1452 interacted specifically only with o chain of IL-4R on these same
cells and showed K = (27x03)x107°M and K=
(3.30.3) x 1071 M, respectively. IL-4 and TL.-452 effectively com-
pete for the common site on the o chain of the receptors. IL-4 stimulated
mitogen-induced thymocyte proliferation. IL-432 acted as its antago-
nist and caused inhibition of thymic lymphoid cell proliferation. At the
same time, JL-432 potentiated proliferation of thymocytes stimulated
by IL-2. IL-452 inhibited IL-4-induced synthesis of IgE. IL-4 stimu-
lated proliferative response of TEC preliminary incubated with mito-
gen. The co-mitogenic effect of IL-4 being intensified in the presence of
I1.-452 manifested in that case agonist properties. The data obtained
verified the existence of a system in the organism, which lessened the
role of IL-4 full-sized form in polarization of immune response accord-
ing to TH2-type.
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IL-1F6, IL-1F8 AND IL-1F9 SIGNAL THROUGH IL-1Rrp2 TO
ACTIVATE NFxB AND MAP KINASES

Jennifer E. Towne, Kirsten E. Garka, Blair R. Renshaw, John E. Sims,
Amgen Inc., Seattle, WA United States

Interleukin 1 plays a prominent role in imumune and inflammatory
reactions. The IL-1 family has recently been expanded to include
6 novel members named IL-1F5-IL-1F10. Recently, it was reported that
IL-1F9 activated NFkB through the orphan receptor IL-1R-related
protein (IL-1Rrp2) in Jurkat cells {1]. In this study, we demonstrate that
IL-1F6 and IL-1F8, in addition to IL-1F9, activate NFxB in an IL-
1Rrp2-dependent manner in Jurkat cells as well as in multiple other
human and mouse cell lines. Activation of NFkB by II.-1F6 and IL-1F8
follows a similar time course as IL-1f, suggesting the activation of
NFxB by these proteins occurs through a direct mechanism. Transfec-
tion of an IL-1RAcP dominant negative which blocked activation of
NFxB by IL-1, also blocked activation by IL-1F6, F8 and F9. IL-1F6,
F8 and F9 activate NFxB endogenously in 2 mammary epithelial cell
line, NC/ADR-RES cells, which express IL-1Rrp2 and IL-1RAcP.
IL-1Rrp2 antibodies block the activation of NFxB by IL-1F6, F8 and F9
in both Jurkat and NCI/ADR-RES cells. In addition, IL-1F6, F8 and F9
activate the MAP kinases, JNK, p38 and ERK in NCVADR-RES cells.
IL-1F6, F8 and F9 therefore activate NFxB and MAP kinases through
IL-1Rrp2 and IL-1RACP.

Reference
1. Debets et al. J. of Immunology, 2001, 167: 1440-6.
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IL-21 IN SYNERGY WITH IL-15 OR IL-18 ENHANCES IFN-y
PRODUCTION IN HUMAN NK AND T CELLS

Mari Strengell!, Jukkka Sirén’, Timo Sareneval, Anne Lehtonen’, Don
Foster?, Ilkka Julkunen!, Sampsa Matikainen ! Department of
Microbiology, National Public Health Institute, Helsinki, Finland; and
2Depan:ment of Cytokine Biology, ZymoGenetics Inc., Seattle,
Washington, USA

I-21is a T cell-derived cytokine the expression of which is regulated
by T cell receptor stimulation. IL-21R shares the common cytokine
receptor y-chain (y,) with the receptors for IL-2, IL-4, IL-7, IL-9, and
IL-15. Despite the same v, these cytokines have different effects on
diverse cells. We have previously shown that IL-15 and IL-21 induce
the expression of IFN-y, T-bet, IL-2Ra, IL-12RB2, IL-18R, and
MyD88 genes in human NK and T cells. In addition, we and others have
shown that IL-21 preferentially activates STAT3. NK and T cell-derived
IFN-y is a key cytokine that stimulates innate immune responses and
directs adaptive T cell response towards Th1 type. We show here that in
human NK and T cells IL-15 clearly activated IFN-y mRNA expression
and protein production. IL-18 and IL-21 enhanced IL-15-induced
IFN-y gene expression. IL-18 or IL-21 alone induced a modest expres-
sion of IFN-y gene but a combination of IL-21 and IL-18 efficiently
up-regulated IFN-y production. IL-21 also induced the binding of
STAT1, STAT3, and STAT4 to the regulatory sites of the IFN-y gene.
Our resuits suggest that both IL-15 and IL.-21 have an important role in
activating NK cell-associated innate immune response and Thl-
associated T cell response.
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INTERLEUKIN-18 CONTROLS BLEOMYCIN - INDUCED
LUNG INJURY

A. Okuda, H. Ueda, S. Kashiwamura, A. Sekiyama, Y. Hujita,
A. Kubota, N. Terada, S. Adachi, Y. Tsuji, T. Tanizawa, H. Okamura,
Hyogo College of Medicine, Nishinomiya, Japan

Pulmonanry inflammation and following fibrosis caused by bleomycin
is a difficult disorder whose pathophysiological mechanism remains
obscure. It is also an important subject needed to be solved for preven-
tion of side effects of chemotherapy in cancer. In this study, roles of
interleukin-18 (IL-18) in pulmonary injury caused by bleomycin were
investigated using wild-type and IL-18 deficient mice. We examined
the severity of the pulmonary injury based on several parameters
including myeloperoxidase activity, leukocyte population in the bron-
choalveolar lavage and blood, histological images, and hydroxyproline
contents jn the lung. Bleomycin caused much severer lung injury in
I1.-18 deficient mice than in wild type mice, and the survival rate was
much lower, and the body weight loss was also more marked in
IL-18 deficient mice. The administration of IL-18 at various timing to
the deficient mice treated with bleomycin ameliorated the severity of
the pulmonary injury and improved the survival rate. Also in wild type
mice, administered IL-18 in advance to bleomycin ameliorated the
severity of pulmonary injury when scored by the above parameters.
Administration of IL-18 at day5 post bleomycin instillation, inhibited
the following fibrotic change. Pretreatment was the most effective on
prevention of pulmonary inflammation. However, post treatment by
TL-18 was still effective on prevention of pulmonary fibrosis. Thus, it
was shown that IL-18 controls acute inflammatory reaction caused by
bleomycin. Pretreatment of mice with IL.-18 induced expression of
1110 in the lung and spleen. These results indicate the regulatory roles
of endogenous IL-18 in belomycin- induced pulmonary injury and that
exogenously given IL-18 can ameliorate the severity of the inflamma-
tory injury. The regulatory mechanism for inflammation in which
IL-18 is involved will be discussed.
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ACTIVITY REGULATION :
OF THE LYMPHOCYTE-ACTIVATED KILLERS OF IL-4
AND ITS ALTERNATIVE FORM IL-452

G. Puchkova, R.Vasilenko, Institute of Immunological Engineering,
Lyubuchany, Russia

The influence of IL-4 and IL-482 on the activity of LAK cells obtained
from mononuclears of the peripheral blood at their incubation together
with sub-optimal doses of IL-2 has been studied. Killer activity was
tested according to their lytic effect on myelogenic leukemia cell line
K-562, detecting the number of the viable cells evaluated by the level of
formazan crystal formation from MTT. Maximal number of the active
LAKSs in control was reached on the 4-5-th day of mononuclear incu-
bation. At the addition of 10 ng/ml of IL~4 into the culture medium,
LAK activity was down-regulated as compared to the controls in
1.8-2.2 times. Addition of 10 ngy/ml of I1.-432 to mononuclears incu-
bated together with IL-2 did not produce any visible influence on the
killer activity. IL-452 concentration growth in the culture medium upto
100 ng/ml of increased the lytic index by 8-10% as compared to the
controls and entirely canceled IL~4 suppressor effect on LAK activity.
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THE STRUCTURE AND IMMUNOREGULATORY
PROPERTIES OF HUMAN RECOMBINANT
PROTHYMOSIN o

A. Khodyakova, L. Khromykh, R. Vasilenko, G. Puchkova,
1. Chikileva, A. Vasiliev, V. Khlebnikov, A. Vartapetian*, V. Uversky,
Inst. of Immunological Engineering, Lyubuchany; * A N.Belozersky
Institute of Phisico-Chemical Biology, Moscow State University,
Russia

The structural properties and conformational stability of recombinant
human prothymosin o (ProTa) were characterized at neutral and acidic
pH by gel filtration, SAXS, circular dichroism, ANS fluorescence, ' H
NMR, and resistance to urea-induced unfolding. ProTa underwent a
cooperative transition from the unfolded state into a partially folded
conformation on lowering the pH. That conformation of ProTa was a
compact denatured state, with structural properties different from those
of the molten globule. The formation of a-helical structure by the
glutamic acid-rich elements of the protein accompanied by the partial
hydrophobic collapse was expected at lower pH due to the neutraliza-
tion of the negatively charged residues. Such conformatiopai changes
might be associated with the protein function.

ProTo prevented thymocyte apoptosis induced by dexametazone,
stimulated T-cell maturation from their progenitors and manifested
neuro-psychotropic characteristics on the systemic level, regulating the
organism adaptation to stress impact.
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TEMPORAL ASSOCIATIONS BETWEEN IL-22 AND THE
EXTRACELLULAR DOMAINS OF IL-22R AND IL-10R2

Jing Li, Kathy N. Tomkinson, Xiang-Yang Tan, Paul Wu, Grace Yan,
Vikki Spaulding, Bijia Deng, Bethany Annis-Freeman, Kathleen
Heveron, Richard Zollner, Gerard De Zutter, Jill E. Wright, Wei Liu,
Tara K. Crawford, Kenneth A. Jacobs, Neil M. Wolfman, Vincent Ling,
Debra D. Pittman, Geertruida M. Veldman, Lynette A. Fouser, Wyeth
Research, Cambridge MA USA 02140

IL-22 is a cytokine that has a putative role in inflammation. We studied
by ELISA the interaction between IL-22 and the extracellular domains
(ECD) of its receptor chains, IL-22R and IL-10R2. IL-22 has a measur-
able affinity for IL-22R. Cytokine binding to IL-10R2 alone was not
detected. IL-22, however, has a stronger affinity for IL-22R/IL-10R2
ECD presented as Fc heterodimers. Further analyses suggest that
IL-10R2 binds to a surface created by the association between IL-22
and IL-22R, further stabilizing the cytokine’s interaction with its recep-
tor. Neutralization of cytokine-receptor binding activity with either arat
IL-22 antibody or an Fc fusion to IL-22BP, the latter a secreted natural
antagonist for IL-22, defines a cytokine epitope that may overlap the
binding site for IL-22R on IL-22. Neutralization studies with a second
rat IL-22 antibody define a separate IL-22 epitope that may overlap a
binding site for IL-10R2. We propose a temporal mode] for the devel-
opment of a functional IL-22 cytokine receptor complex.
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THE IL-1 HOMOLOGUES IL-1F7B AND IL-18 CONTAIN
FUNCTIONAL MRNA INSTABILITY ELEMENTS
WITHIN THE CODING REGION RESPONSIVE TO LPS

*Philip Bufler, #Fabia Gamboni-Robertson, *Tania Azam, *Soo-Hyun
Kim and *Charles A. Dinarello, University of Colorado Health
Sciences Center, Divisions of * Infectious Diseases and # Surgery,
Denver, Colorado, USA

We recently demonstrated that the interleukin-1 (IL-1) homologue
IL-1F7b shares critical amino acid residues with IL-18 and binds to the
IL-18 binding protein enhancing its ability to inhibit IL-18-induced
interferon-y. Here we show that similarly to IL-18 both mRNA and
intracellular protein expression of IL-1F7b are upregulated by LPS and
that 60-80% of both cytokines colocalize in human monocytes. We had
evidence that in stable transfectants of murine RAW264.7 cells there
was a 3"UTR independent control of IL-1F7b transcript stability. After
LPS stimulation, there was a rapid transient increase in IL-1F7b-
specific mRNA and concomitant protein levels. Using sequence align-
ment, we found a conserved 10 nucleotide homology box within the
open reading frame of IL-F7b, which is flanking coding region insta-
bility elements of selective genes. In frame deletion of downstream
exon 5 from the full length IL-1F7b cDNA markedly increased steady-
state levels of IL-1F7b mRNA. A similar coding region element is
located in IL-18. When transfected into RAW264.7 macrophages,
I1-18 mRNA was also unstable unless treatment with LPS. These
results indicate that both IL-1F7b and IL-18 mRNA contain functional
instability determinants within their coding region, which influence
mRNA decay as a novel mechanism to regulate the expression of IL-1
family members.
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IL-452 PARTICIPATION IN DENDRITIC CELL
MATURATION REGULATION

L. Chikileva, R. Vasilenko, G. Puchkova, V. Sakulin, S. Terjoshin,
A. Vasiliev, V. Khlebnikov, L.Shingarova*, M. Kiselevsky**, and
V. Abramov, The Inst. of Immunological Engineering, Lyubuchany;
* The Inst. of Bioorganic Chemistry, Moscow; ** Cancer Research
Center, Moscow, Russia

IL4 plays an important pert in generation-of dendritic cells (DC) from
monocytes. IL-482 is being a natural antagonist of IL-4. This work
includes the study of IL-482 regulatory role in DC maturation. Imma-
ture DCs were obtained from human peripheral blood monocytes using
a standard technique in the presence of IL-4 (5 ng/ml) and GM-CSF
1000 MU/ml). Immature DCs were of round form and had
CD14°*CD83 CD80"CD&6"E"CD40*phenotype. Weak adhesion of
the cells with plastic had been registered. Macrophages developed from
monocytes under the influence of GM-CSF differed from immature
DCs with angular form and more stable adhesjon to plastic. They
expressed the monocyte/macrophage CD14 marker stronger and did
not carry CD40 on their surfaces. But significant amount of CD86 co-
stimulator was detected on the macrophage surfaces, though less than
on DCs. Initial monocytes also expressed CD86 but some order weaker
than macrophages and immature DCs.

Further incubation of the immature DCs for 3-days under the influence
of [L-432 (5ng/ml) and GM-CSF (1000 MU/ml) resulted in the full loss
of CD86 and CD40 on the DCs surfaces. However, no manifested
changes in CD cell morphology were registered. CD14 molecule ex-
pression was on the previous Jevel. The following incubation of the cells
with a standard combination of IL-4 and GM-CSF for 3 days demon-
strated that the content of co-stimulating molecules of CD86 and
CD40 was fully restored on their surfaces.

Thus, IL-432 as a natural antagonist of IL-4 reversibly suppressed
expression of co-stimulating CD40 and CD86 molecules on the DCs
surfaces.
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HIGH-RESOLUTION STRUCTURE OF MURINE
INTERLEUKIN 1 HOMOLOG IL-1F5 REVEALS UNIQUE
LOOP CONFORMATION FOR RECEPTOR BINDING
SPECIFICITY

Eleanor F. Dunn®, Nick J. Gay*, Adrian F. Bristow", David P. Gearing™,
Luke A. J. O’Neill** and Xue Yuan Pei, Cambridge, UK.

Interleukin — 1 (IL-1) F5 is a novel member of the IL-1 family. The IL-1
family are involved in innate immune responses to infection and injury.
These cytokines bind to specific receptors and cause activation of NFxB
and MAP kinase. IL-1F5 has a sequence identity of 44% to IL-1
receptor antagonist (IL-1Ra), a natural antagonist of the IL-1 system.
Here we report the crystal stracture of IL-1F5 to a resolution of 16A.Tt
has the same (-trefoil fold as other IL-1 family members and the
hydrophobic core is well conserved. However, there are substantial
differences in the loop conformations, structures that confer binding
specificity for the cognate receptor to IL-1B and the antagonist IL-1Ra.
Docking and superimposition of the IL-1F5 structure suggests that is
unlikely to bind to the interleukinl receptor, consistent with biochemi-
cal studies. The structure IL-1F5 lacks features that confer antagonist
properties on IL-1Ra and we predict that like IL-1p it will act as an
agonist. These studies give insights into how distinct receptor specifici-
ties can evolve within related cytokine families.
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ENHANCED EXPRESSION OF GRANULOCYTE
INTERMEUKIN-10 RECEPTOR 1 DURING HUMAN
ENDOTOXEMIA

Sebastian Weijer'?, Sylvia Knapp'*?, Jaklien C. Leemans', Angelique
de Groot', Tom Van der Poll'?, Laboratory of Experimental Internal
Medicine’, Department of Infectious Diseases, Tropical Medicine and
AIDS?, University of Amsterdam, Amsterdam, the Netherlands

Background: IL-10 is an anti-inflammatory cytokine interacting with
cells via a specific receptor composed of at least two subunits: IL-10R1
and IL-10R2. I vitro investigations showed that IL-10 responsiveness
of cells is critically determined by IL-10R1, serving as a high-affinity
binding receptor, whereas IL-10R2 mediates signal transduction only in
the presence of IL-10R1.
Aim & Methods: To determine the effect of LPS on granulocyte
. IL-10R expression in vivo, 8 healthy male subjects received an iv. dose
of LPS (4ng/kg). Blood was drawn for FACS analysis to measure
granulocyte expression of IL-10R1, IL-10R2 and CD11b. Values as
mean + SE mean fluorescence intensity. Statistics by one-way ANOVA.
*p < 0.05.
Results: LPS induced a granulocytopenia (1 h: 1.2 £ 0.3 x 10°/L) fol-
lowed by a granulocytosis (8 h: 12.3 + 1.2 x 10%L*). LPS administra-
tion caused a increase in granulocyte IL-10R1 expression, peaking after
24 h (from 19 + 6 to 94 + 18%). Granulocyte IL-10R2 showed a non-
significant decrease reaching a nadir after 9h (from 20 £ 4 to 12 £ 2).
After LPS administration, granulocytes appeared in an activated state as
reflected by an increase in surface CDIlb expression (from
1000 = 99 to 3500 + 150 at 4 h*).
Conclusions: Human endotoxemia is associated with enhanced expres-
sion on granulocytes of IL-10R1, likely rendering them more sensitive
to the anti-inflammatory effects of IL-10.
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DEVELOPMENT OF A NOVEL BIOLOGICAL ASSAY
FOR SWINE INTERLEUKIN-12

Takehiro Kokuho, Satoko Watanabe, Takayuki Kubota, Yuichi
Yokomizo, Shigeki Inumaru, Department of Immunology, National
Institute of Animal Health, 3-1-5 Kannondai, Tsukuba, Ibaraki,
305-0856 Japan

Complementary and genomic DNAs encoding swine IL-12 receptor 2
(IL-12RB2) subunit were cloned, and the nucleotide sequences were
determined. To confirm the biological function of encoded protein, the
entire open reading frame (ORF) was re-cloned into 2 mammalian
expression vector, and introduced to a Thi-like human lymphoma cell
line, Jurkat E6-1. Antibiotic-resistant cells retaining the expression
construct were selected then, isolated by the limiting dilution method.
An established clone (10B10) constitutively expressed chimeric IL-12
receptors composed of intrinsic (human) B1 and extrinsic (swine) 2
subunits, and produced interferon (TFN)-v in response to IL-12 of both
species with optimal PMA/PHA stimulation. The production of IFN-y
was observed as early as 42 hours after culture and appeared to be
dose-dependent within the range between. 20-2000 pg/ml. Thus, this
clone not only reacts with IL-12 of both species but also provides a
useful tool for quick and sensitive detection of IL-12 bioactivity.
IL-12RB2 gene may be encoded by 15 exons (exon 2-16) with 5°-
upstream untranslated exon (exon 1)

No TATA-box motif was observed within at least 1.5 kbp upstream of
transcription start site (+ 1) in exon 1. Promoter activity of the upstream
sequence has now been under investigation.
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MAP77/hOSCAR, A NOVEL FcRy CHAIN ASSOCIATED
RECEPTOR EXPRESSED BY MYELOID CELLS ACTIVATES
EARLY IMMUNE RESPONSE

*E. Merck, *C. Gaillard, iD. M. Gomman, #F. Montero-Julian,
*G. Trinchieri, *E.E.M. Bates, * Schering-Plough, Laboratory for
Immunological Research, Dardilly, France; § DNAX, Palo Alto, CA,
USA; # Immunotech, Marseille, France

Immune cell activity is regulated by both activatory and inhibitory
immune receptors, which transduce signals through immunoreceptor
tyrosine-based activating motifs (ITAM), and through immunoreceptor
tyrosine-based inhibitory motifs, respectively. We have isolated a
cDNA clone from an EST library of human monocyte-derived dendritic
cells (m-DC) coding for a new member of the immunoglobulin super-
family. The molecule consists of an extracellular region containing two
Ig-like loop domains, a short cytoplasmic domain, and a transmem-
brane domain with an arginine residue, similar to other activatory
receptors associated with the FcRy chain. The sequence has been
registered as the human homologue of mouse osteoclast-associated
receptor, OSCAR.

Expression studies by Northem blot, RT-PCR, and flow cytometer
suggested restriction to myeloid cells, including DC. Immunoprecipi-
tations with specific mAbs revealed a molecular weight of W\
126040 kD. Co-immunoprecipitation experiments on m-DC showed
association of MAP77/hOSCAR with the FcRy chain, an ITAM-
bearing adapter conferring an activatory potential.

Cross-linking of MAP77/hOSCAR on monocytes and m-DC induced
Ca?* flux and upregulation of maturation markers, as well as release of
proinflammatory cytokines by monocytes. Moreover, m-DC interna-
lised the receptor by endocytosis. All these features make
MAP77/hOSCAR a new endocytic and activatory immunoreceptor,
that could play a role in the early immune response.
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ONCOSTATIN M REGULATES ONCOSTATIN M
RECEPTOR EXPRESSION DURING ACUTE PERITONITIS

SM. Hurst!, D. Corry’, R. Luxton®. N. Topley,? & S.A. Jones®, ! Dept
of Applied Sciences, University of the West of England, Bristol, UK,
2 Institate of Nephrology, University of Wales College of Medicine,
Cardiff, UK.Cardiff, *School of Biosciences. Cardiff University,
Cardiff, UK

Field or you can paste your text into the field. Text must not exceed
200 words.

The action of oncostatin M (OSM) is dependent upon the severity and
duration of an inflammatory response. Recently, we have shown that
OSM modulates leukocyte recruitment during peritonitis, which is not
subject to regulation by soluble gp130, suggesting the involvement of
other regulatory mechanisms. Using affinity chromatography, we have
detected the presence of an OSM binding protein (\\ 126\\ 45KDa) in
peritoneal fluid that was discovered to be a soluble isoform of OSM
receptor (OSMR). Using an in-house ELISA we found a direct corre-
lation between soluble OSMR and OSM expression in peritoneal fluid
during the progression of peritoneal inflammation. Further experiments
using FACs analysis, showed a differential temporal expression pattern
of membrane-bound OSMR on peritoneal mesothelial cells. Plus RT-
PCR analysis, using the same cells, revealed the induction (after 24hs)
of not only membrane-bound OSMR transcript but also a spliced
OSMR variant. Indeed, analysis of the supernatants revealed the pres-
ence of soluble OSMR. Since OSM is elevated during inflammation and
known to regulate the expression of OSMR, these results suggest that
OSM may regulate OSMR expression during peritonitis, which in-
volves the expression of a putative soluble OSMR that may serve to
modulate its action during an acute inflammatory response.
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SEMAGA, A NEW MOL-ECULE FOR ACTIVATED
‘LANGERHANS CELLS

G. Gautier, B. de Saint-Vis, J.-J. Pin, G. Trinchieri, C. Caux, P. Garrone,
Schering-Plough, Laboratory for Immunological Research, 27, chemin
des peupliers, BP11, 69571, Dardilly, France

Semaphorins represent a large family of molecules originally impli-
cated in axon guidance. SEMAG6A, a transmembrane molecule of class
VI semaphorin which ligand remains unknown, displays signalling
motif in its intracellular part and may act, contrarily to secreted sema-
phorins, as ligand or receptor.

We have performed RT-PCR analysis for different semaphorins in
immune cells and have focused our attention on SEMA6A which
appeared restricted to dendritic cells (DC) and up-regulated upon
CDA40L activation. To investigate SEMAGA expression and function,
we generated monoclonal antibodies. SEMAGA expression was de-
tected by flow cytometry on CD34"-derived CD1a™ DC subset and on
TGF-$ differentiated CD14" DC subsets, both closely related to skin
Langerhans cells (LC). SEMAGA expression appeared on matured in in
vitro generated LC and its expression was further enhanced after
48 hours of culture in presence of IFN-y. IL-4 and IL-10, known to
inhibit IFN-y effect, reduced SEMAGA staining observed in presence
of IFN-y.

Thus, based on the role of semaphorins in axon guidance, this observa-
tion might suggest that SEMAGA plays a role in the imigration of the
LC out of the skin or in the establishment of the network of maturing LC
and interaction with T cells in lymphoid organs.

260

MECHANISM INVOLVED IN EOTAXIN-INDUCED
INTERNALISATION AND RECYCLING
OF THE CHEMOKINE RECEPTOR CCR3

M Arribas, ¥ Graham, Z Brown, Novartis Horsham Research Centre,
Horsham, West Sussex, UK

Chemotaxis mediated by chemokine receptor CCR3 plays a key role in
eosinophil activation and migration into areas of inflammation in dis-
eases such as asthma. Following ligand (eotaxin) binding to CCR3,
cellular responses are rapidly attenuated. A variety of mechanisms may
be responsible for signal attenuation including receptor desensitization,
endocytosis and down-regulation. Recent evidence suggests that
B-arrestin forms a complex with c¢Src tyrosine kinases and that this is
critical for chemokine receptor desensitisation and internalisation.

In this study we have delineated the CCR3 receptor localisation in
intracellular compartments in RBL cells transfected with the human
CCR3 receptor following stimulation with eotaxin. Immunofiuores-
cence and FACS analysis demonstrate that in resting cells, most of the
CCR3 is expressed on the plasma membrane, however, upon exposure
to eotaxin the receptor is rapidly internalised and can be found in early
endosomes. One hour after stimulation the receptor appears in a peri-
nuclear structure while at 2 hours the receptor has recycled back to the
plasma membrane. Studies using the Src-kinase inhibitors suggest that
these kinases may be involved in the trafficking of the receptor from the
endosome to the plasma membrane.
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THE SIGLEC FAMILY OF lMMUNE INHIBITORY
RECPETORS

Richard Buick, Selinda Orr, Nuala McCann, James Johnston, Quenn’s
University Belfast, Belfast, UK

Siglecs (sialic-acid binding immunoglobulin-like lectins) are immune
inhibitory receptors expressed on the surface of cells of the haemato-
poietic system.. Each of the Siglecs characterised to date have an
extracellular immunoglobulin (Ig) variable (V) domain and varying
numbers of immunoglobulin constant (C2) domains. Their cytoplasmic
tail contains one immunoreceptor tyrosine-based inhibitory motif
(ITIM) and one signalling lymphocyte activation molecule-like motif
(SLAM), suggesting that Siglecs possess signal transduction activity.
The binding of SHP-1, SHP-2 and SHIP to the phosphorylated ITIM of
CD33 (Siglec 3)-like Siglecs has been shown previously. These phos-
phatases bind via their SH2-domain. SOCS (suppressor of cytokine
signalling) proteins are inhibitory proteins which contain a SOCS box
motif and an SH2-domain homologous to the SH-2 domain of SHP-1
and SHP-2. It is our intention to show an association between the
CD33-like Siglecs and the SOCS-3 protein using monoclonal antibod-
ies developed against the Siglec family members and against SOCS.-3.
These antibodies will also be used to further characterise the Siglec
family members, of which very little functional information is known.
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DUAL FUNCTION AND SIGNALLING OF IL-17
IN SYNOVIAL FIBROBLASTS

Bruno Schnyder*, Silvia Schnyder-Candrian*, Ningping Feng®, and
René Moser* *, * Biomedical Research Foundation (SBF) and
* Institate of Biopharmaceutical Research Inc. (IBR), Matzingen/
Switzerland

The memory T-cell derived cytokine IL-17 is described to share its
profile of cellular functions with proinflammatory cytokines. Here we
present evidence that IL-17 in addition also provides anti-inflammatory
effects. The expression of TNF-induced VCAM-1, a molecule on the
fibroblast surface enabling cell-to-cell contact with leukocytes, was
significantly inhibited in the presence of IL-17. Functional neutraliza-
tion of the cloned IL-17 receptor (IL-17R), by a monoclonal antibody,
did not reverse the inhibitory effect of IL-17 on VCAM-1 expression. In
contrast the synergistic effect of IL-17 on the TNF-induced IL-6 secre-
tion and the down regulatory effect of IL-17 on TNF-induced Rantes
secretion were competitively inhibited by the IL-17R blocking anti-
body. Ligand-binding studies revealed high affinity binding of IL-17
with a2 Kd value of 150pM (250 sites/cell), unlike the known low affinity
receptor IL-17R. The novel receptor’s signal transduction correlates
with the protection of IkappaB beta degradation, but not of IkappaB
alpha. We currently describe an anti-inflammatory function that is
conveyed by a distinct fibroblast IL-17 receptor of high affinity associ-
ated with specific post-receptor signals. The novel synovial receptor
provides a scientific basis for a selective intervention to counteract the
detrimental effects of TNF in rheumatoid arthritis.
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CYTOREP: A UNIVERSAL BIOASSAY FOR THE
IDENTIFICATION OF CYTOKINE RECEPTOR LIGANDS

Maria Grazia Giribaldi, Daniela Crespi, Sibilla Berni Canani, Giuliana
Piazza, Viviana Agus, Lia Scarabottolo, Axxam srl, San Raffaele
Biomedical Science Park, Milan-Italy

The clinical application of cytokines in the treatment of related patholo-
gies revealed safe and therapeutically effective. Nevertheless, cytokines
as therapeutic agents exhibit limiting characteristics such as difficult
administration and strong side effects.

The identification of non-peptide molecules, able to mimic the natural
ligand activity on the receptor and of muteins, with selective and
sometimes novel biological properties, could give great advantages.
We have developed CytoRep: a convenient universal cytokine reporter
bioassay for the identification of cytokine receptor modulators.
Cytokines mediate their responses through the JAK/STAT signalling
pathway activation. The IL3 dependent pro-B murine BaF3 and the rat
hepatoma HS5 cell lines, which both express the majority of STAT
proteins, have been used. A Luciferase reporter gene under the control
of multiple copies of STAT3-STATS5 response elements has been per-
manently transfected in these cells. The reporter cell lines have been
then transfected with different human cytokine receptors: G-CSF-,
TPO-, EPO-, IL15- and IL21-receptors, showing up to 30 fold induc-
tion of Luciferase activity, upon 6 hours stimulation with the corre-
sponding cytokines.

The two reporter cell lines have been optimized for both 96 and 384 wp
format.

CytoRep represents an innovative, generic and convenient tool for high
throughput identification of molecules capable of modulating different
cytokine receptors.
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REGUALTION OF JAK ACTIVITY THROUGH
UBIQUITINATON

Paul R. Ferguson, James A. Johnston

Haematopoietic cytokines signal through the activation of the Janus
kinase/Signal transducer and activator of transcription JAK/STAT
signal transduction pathway, and other signaling intermediates, result-
ing in gene induction and cellular activation. The Janus Kinase family
consists of four members, JAK1, JAK2, JAK3 and TYK2 which are
receptor bound and undergo phospho-tyrosine dependant activation
following ligand stimulation. Modulation of JAK activity is essential in
order to induce appropriate immune responses and to maintain homeo-
static balance within the haematopoietic system. Several proteins have
been shown to down-regulate JAK activity including members of the

Suppressors of Cytokine Signalling (SOCS) family. Ubiquitination has

emerged as a dynamic process which can modulate the activity, expres-
sion levels and sub-cellular localisation of proteins. SOCS1 and SOCS3
have been shown to regulate the ubiquitination of various substrates
however, although they interact with the JAKs, JAK ubiquitination has
not been reported. We demonstrate that phospho-tyrosine dependant
JAK ubiquitination results in a reduction in JAK protein half-life.
Furthermore, co-expression of SOCS3 strongly inhibits JAK activation
and subsequently results in a reduction in the level of JAK ubiquitina-
tion. These findings suggest that ubiquitination may be an important
mechanism by which both the activity and expression of these tyrosine
kinases can be regulated.
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COMPARISON OF EPSTEIN-BARR VIRUS LATENT
MEMBRANE PROTEIN COMPARISON OF LATENT
MEMBRANE PROTEIN 1 AND TUMOUR NECROSIS
FACTOR RECEPTOR 1 SIGNALLING

Ceri A. Fielding, Peter J. Featherstone, Martin Rowe, Paul Brennan,
Section of infection and immunity, University of Wales College of
medicine, Cardiff, UK

The tumour necrosis factor receptors (TNFRs) are a superfamily of cell
surface receptors, which have important roles in immune cell function.
They lack any catalytic ability of their own, but recruit cytoplasmic
adapter proteins through which the activation intracellular signalling
pathways occur. Epstein-Barr virus (EBV) encodes a constitutively
activated mimic of a TNFR, the latent membrane protein-1 (LMP1),
which binds TNFR-associated adapter proteins. For the first time, we
have compared LMP1 with the prototypic TNFR, TNFR1. Both LMP1
and TNFR1 activated NFxB complexes containing the same NFxB
subunits, albeit with subtly different kinetics. A characterisation of the
dominant negative properties of LMP1 and TNFR1 mutants revealed
differences in the efficiency of a C-terminal truncation and point mutant
of TNFR 1, but no difference between analogous mutants of LMP1. An
investigation of the expression and localisation of various TNFR1 and
LMP1 constructs revealed that removal of the TNFR1 C-terminus
greatly increased cell surface and overall expression. This was not
observed with a similar mutant of LMP1. This data suggests that LMP1
and TNFR1 have different regulatory mechanisms, which probably
reflect the nature of the receptor signalling. This is likely to have
implications for the role played by LMP1 in malignancy.
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ROLES OF P2107 PROTEIN ISOFORMS
IN TRAF6-MEDIATED SIGNAL TRANSDUCTION

Charles Ellis, Victoria Tomlinson, Lucy Smith, Francois Guesdon,
Division of Genomic Medicine, University of Sheffield, Sheffield,
United Kingdom

TRAF® is involved in the signalling mechanisms of the IL-1 receptor,
the TLRs and certain cognates of the type I TNF receptor, such as
CD40 or RANK. A key function of TRAF6 in these signalling pathways
is to activate the TGFB-activated kinase 1 (TAK1). The kinase is
recruited to TRAF6 by an adapter called TAK1-binding protein 2
(TAB2). We have recently mapped the TAB2-binding domain (TBD) of
TAKI. A domain homologous to the TBD is present in two proteins
encoded by the chr2lorf7 gene, called p2107-A and p2107-D. This
suggested that like TAK, the'two p2107 proteins might associate with
TRAF6 complexes via binding to TAB2. We have demonstrated bind-
ing of p2107-D to TAB2 in both yeast and mammalian cells and shown
that in the latter system, overexpression of p2107-D inhibits activation
of TAK1 by IL-1, TNF and LPS stimulation, or by co-transfected
TRAF6. More recently, we have also cloned the other TAB2-binding
isoform, p2107-A. It contains an amino-terminal domain that is absent
from p2107-D, suggestive of an active signalling role for p2107-A in
TRAF6 signalling. The function of p2107-4 is currently being investi-
gated.
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INTERLEUKIN-3, COLONY STIMULATING

FACTOR -1 AND EPIDERMAL GROWTH FACTOR
PREFERENTIALLY ACTIVATE M-RAS AND K-RAS 4B
OVER H-RAS :

Annette Ebrhardt, Muriel David and John W. Schrader, The Biomedical
Research Centre, UBC, Vancouver, BC, Canada

The four isoforms of p21 Ras, H-Ras, N-Ras and K-Ras 4A and 4B,
together with other members of the Ras sub-family such as M-Ras,
share positive and negative regulators as well as effector molecules.
There is little information on which of the isoforms of p21 Ras or other
members of the Ras sub-family are activated by growth factors, as most
studies of Ras activation used an assay that failed to discriminate
between p21 Ras and other members of the sub-family. We observed
that interleukin-3, colony-stimulating factor — 1 and epidermal growth
factor all preferentially activated M-Ras and K-Ras 4B which have
polybasic carboxy termini over H-Ras (which is palmitoylated). We
used chimeric Ras proteins in which we had switched carboxy termini
between M-Ras and H-Ras and K-Ras 4B and H-Ras to show that the
presence of a polybasic carboxy terminal tail was sufficient to favor
activation by growth factors and to dictate localization in the disordered
regions of the membrane rather than in lipid rafts. We poted that the
receptors for these growth factors all tended to be localized in disor-
dered membranes, suggesting that co-localization of receptors and
those Ras isoforms with polybasic carboxy termini in disordered mem-
branes might favor activation of these isoforms by growth factors.
These results suggest that the differential localization of different Ras
isoforms in sub-regions of the membrane may influence their activation
by ligands.

268

CHEMOKINES REGULATE INNATE IMMUNITY :
THROUGH SUPPRESSOR OF CYTOKINE SIGNALLING-1
(SOCS-1)

Nigel Stevenson', Serge Haan?, James Johnston!, ! Dept. of Micro- and
Immunobiology, Queen’s University of Belfast, *Dept. of Bio-
chemistry, RWTH-Aachen, ! Belfast/N.Ireland, 2 Aachen/Germany

Suppressors Of Cytokine Signalling (SOCS) are encoded by immediate
early genes that are known to inhibit cytokine responses. These proteins
are induced by a large number of cytokines and subsequently inhibit
signalling, as part of a feedback loop. Although SOCS gene expression
has been shown to be induced by a number of cytokines, growth factors
and innate immune stimuli such as lipopolysaccharide (LPS), whether
their expression is induced by chemotactic stimuli has not been re-
ported.

In this study we report that the chemoattractants Interleukin-8 (IL-8)
and N-formyl-Methionyl-Leucyl-Phenylalanine (FMLP) upregulate
SOCS-1 mRNA and protein in myeloid cells and human neutrophils.
These chemotactic factors did not induce the expression of any other
SOCS besides SOCS-1.

As chemoattractant induced SOCS-1 expression in neutrophils may
play an important role in regulating the subsequent response to bacterial
products such as LPS and growth promoting cytokines like
Granulocyte-Colony Stimulating Factor (G-CSF) we investigated the
effect of chemoattractant-induced SOCS-1 on their signal transduction.
We show that SOCS-1 suppressed both the LPS and G-CSF signal
transduction pathways, This provides evidence for a cross-talk between
the chemoattractant signal transduction pathway and both the Toll-Like
Receptor-4 (TLR4) and cytokine signal transduction pathways involv-
ing SOCS proteins.
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THE ROLE OF THE GAB-2 PH DOMAIN
IN IL-3 SIGNALLING

Christine Edmead and Melanie J. Welham, Department of Pharmacy
and Pharmacology, The University of Bath, Claverton Down, Bath,
BA27AY, UK

Gab-2 plays a critical role in the recruitment of class I, phosphoi-
nositide 3-kinases (PI3Ks) to the IL-3 receptor. However, the mecha-
nisms by which Gab-2 is recruited and the role of its PH domain are still
unclear. The PH domain of Gab-1 can bind PI(3,4,5)P;, localising it to
the plasma membrane where it is phosphorylated and associates with
receptor complexes. However, despite a highly homologous PH domain
in Gab-2 its binding specificity to membrane phospholipids has not
been determined.

The role of the Gab-2 PH domain in membrane localisation, IL-3-
induced Gab-2 tyrosine phosphorylation, proliferation and chemotaxis
has been investigated. Myc and GFP-tagged wild type Gab-2 or Gab-2
lacking the PH domain (APH) have been inducibly expressed in IL-3-
dependent BaF/3 cells. Deletion of the PH domain had little effect on
IL-3-induced Gab-2 tyrosine phosphorylation, but led to increased as-
sociation with SHP-2 and PI3Ks. MAPK, PKB activation and overall
proliferation were unaffected. In membrane localisation studies both
WT and APH Gab-2 were detected at the membrane in resting cells but
rapidly disappeared following stimulation. Preliminary studies show
that deletion of the PH domain alters SDF-1 and IL-3-induced chemo-
taxis. Studies to assess the phospholipid binding specificity of Gab-2
PH domain are in progress.
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FLAGELLIN IS A MAJOR DETERMINANT IN ACTIVATION
OF THE PROINFLAMMATORY SIGNALING CASCADE
AND GENE PROGRAM

Joseph A. DiDonato, Thomas Tallant, Amitabha Deb, Joseph Lupica,
Niladr Kar, Cleveland Clinic Foundation, Cleveland, OH, USA

Infection of intestinal epithelial cells (IECs) by pathogenic Salmonelia
leads to potent activation of signaling cascades and the transcription
factor NF-xB that initiate the proinflammatory gene program (PGP).
Salmonella activates NF-kB during infection of cultured IECs and we
found that flagellin produced by the bacteria leads to NF-xB activation
in all the cells; bacterial invasion is not required. Flagellin alone
activated the MAPK, SAPK and IKappa B kinase signaling pathways
that lead to expression of the PGP in a temporal fashion nearly identical
to that of infection of IECs by Salmonella. Flagellin expression was
required for Salmonella invasion of IECs and it activated NF-xB via
toll-like receptor 5 (TLRS). A number of cell lines that we found to be
unresponsive to flagellin express TLRS and expression of exogenous
TLRS in these cells induces NF-xB activity poorly in response to
flagellin challenge. Conversely, overexpression of dominant-negative
TLRS only partially blocks NF-xB activation by flagellin. These obser-
vations are consistent with either a very stable TLRS signaling complex
or the existence of a limiting flagellin co-receptor or required adapter or
both. These collective results provide evidence that flagellin acts as a
main determinant of Salmonella mediated NF-xB and proinflammatory
signaling and gene activation.
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PHOSPHORYLATION SITE-SPECIFIC IMMUNOASSAY
FOR STUDYING STAT1 ACTIVATION AND CORRELATION
TO CYTOKINE EXPRESSION

J. N. DeSimone, S.A. Dinnogen, J. Wang, and K. Reagan, BioSource
International, Inc, Camarillo, CA, USA

STAT: (signal transducer and activator of transcription) are a family of
transcription factors that have diverse roles in numerous cellular pro-
cesses including immune response, cell growth, differentiation, cell
survival, apoptosis, and oncogenesis. To facilitate research in these
areas of study, we developed a Statl{pY701] ELISA to detect and
quantify the cellular level of phosphorylated Stati as an alternative to
Western blotting. This assay is constructed using a pan-Statl specific
monoclonal antibody and a phosphorylation site-specific antibody to
Stat1[pY701). Specificity of the Stat1[pY701] assay for phosphory-
lated Stat] is confirmed by peptide competition. Using this assay, HeLa
cells were treated with increasing doses of IFN-y, and evaluated.
Increased levels of pY701 were measured in a dose dependent manner,
but not in untreated cells. Treatment of cell cultures with the tyrosine
phosphatase inhibitor, sodium vanadate, prevents Stat1 dephosphoryla-
tion and results in elevated levels of Stat1{pY701). This immunoassay
detects phosphorylated Statl at a level 4 times more sensitive than
Western blot. Since Stat] phosphorylation and cytokine expression can
impact each other, haman PBMCs were treated with specific mitogens
and the expression pattern for nearly 30 cytokines was analyzed over a
time-course using BioSource Multiplex Bead Immunoassays. The cor-
relation between Stat1[pY701] and cytokine expression will be inves-
tigated.
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HUMAN DUB DEUBIQUITINATING ENZYMES
ARE GROWTH FACTOR REGULATED

James F. Burrows, Michael J. McGrattan, James A. Johnston,
Department of Microbiology and Immunology, Queen’s University,
Belfast, Whitla Medical Building, 97 Lisburn Road, Belfast, Northern
Ireland

The DUB family of deubiquitinating enzymes were originally identi-
fied as murine growth factor inducible immediate early genes. DUB-1is
induced by IL-3, IL-5 and GM-CSF and expressed in a range of hae-
matopoietic cell types, whilst DUB-2 is induced in response to IL-2 and
appears to be expressed only in T-cells.

Previously we have reported that DUB-2 is expressed in HTLV-1 trans-
formed T-cells that show constitutive activation of the IL-2 JAK/STAT
pathway and that its expression in Ba/F3 cells markedly prolongs
IL-2 induced STATS phosphorylation and inhibits apoptosis induced by
cytokine withdrawal.

Recently we have identified a number of human ORFs which appear to
be members of this family of proteins and confirmed their expression at
the mRNA level. Here we demonstrate that these ORFs are expressed at
the protein level and that their expression is inducible at both the mRNA
and protein level in response to growth factor stimulation. In addition
we also show that their expression in Ba/F3 cells blocks cell growth and
increases the rate of apoptosis. :

These observations suggest that the human members of the DUB family
of deubiquitinating enzymes are growth factor inducible immediate
early genes which influence both cell proliferation and survival.
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DIFFERENTIAL EFFECT OF KAPPA SITES ON STIMULUS
INDUCED TNFa EXPRESSION IN PRIMARY HUMAN -
MACROPHAGES

JI. Campbell, A. Davis, L A. Udalova, B.M.J. Foxwell, Kennedy
Institute Rheumatology Division, London/UK

TNFa has been well defined as a potent pro-inflammatory cytokine. It
confers protection from microbial infection but is also involved in the
pathogenesis of inflammatory disease such as Rheumatoid Arthritis,
Crohns disease. To achieve this functional dichotomy between infection
and inflammation, transcription and translation must be tightly regu-
lated. It is well established that NF-kappaB plays a central role in the
transcriptional regulation of TNFo. The human TNFa promoter region
contains five sites, which have been defined as NF-kappaB binding sites
(kB1, kB2, &, kB2a and kB3). We generated luciferase reporter con-
structs, linked to the full-length human TNFa promoter, containing the
3’UTR. Using an adenoviral delivery system in primary human M-CSF
treated monocytes, it was shown that these sites did not contribute
equally to the regulation of TNFa expression. Point mutations in each
of the kappa sites, which abolished NF-kappaB/DNA binding, demon-
strated that kappa sites kB2, kB2a and kB3 had the most profound affect
on LPS induced TNFa luciferase activity in M-CSF treated monocytes.
Other pro-inflammatory stimuli such as PMA and -1 were also inves-
tigated. Our studies highlight the possibility of decreasing TNFa pro-
duction through specifically targeting areas of the TNFo promoter.
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DIFFERENTIAL POST-TRANSCRIPTIONAL REGULATION
OF TNF-alpha AND COX-2 GENE EXPRESSION IN RAW 264.
7 CELLS

Matthew Brook, Jonathon LE Dean, Kamal R Mahtani, Jeremy
Saklatvala and Andrew R Clark, Kennedy Institute of Rheumatology
Division, Imperial College London, London, UK

Gene expression can be subject to multiple mechanisms of post-
transcriptional control such as hnRNA splicing, nucleocytoplasmic
transport, nRNA stabilization and translation. We have shown that, in
the mouse macrophage-like cell line RAW 264.7, Tumour necrosis
factor a (TNFo) mRNA stability is regulated by LPS-induced
p38 MAPK activation and this regulation is mediated via an AU-rich
element (ARE) in the 3’-untranslated region (3°UTR). We have also
shown that cyclooxygenase-2 (Cox-2) mRNA stability is p38 MAPK
regulated via a 3'UTR ARE in HeL a cells. We now show that, although
Cox-2 protein expression is p38 MAPK-regulated, Cox-2 mRNA sta-
bilization is not p38 MAPK-dependent in RAW 264.7 cells.

We have shown that TNFa and Cox-2 mRNA 3'UTRs bind similar
ARE-binding proteins (ARE-BPs) (e.g. Tristetraprolin, HuR, AUF-1/
AUF-2, hnRNPA1) using cell lysates and exogenous riboprobes in
electrophoretic mobility-shift assays. However, the in vivo interactions
of full-length TNFa and Cox-2 mRNAs and ARE-BPs are poorly
understood.

To understand why the two ARE-containing mRNAs are differentially
regulated we have undertaken a systematic analysis of the in vivo
interactions of TNFa Cox-2 and GAPDH (control) mRNAs and ARE-
BPs in RAW 264.7 cells using a panel of anti-ARE-BP antibodies,
RNA/protein-complex immunoprecipitation and RT-PCR. Specific,
regulated mRNA/protein interactions will be discussed.
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IDENTIFICATION OF CYTOKINE SIGNALING PATHWAYS
WHICH MODULATE B CELL RESPONSES IN NORMAL
AND LEUKEMIC B CELL LINES USING BIOSOURCE
MULTIPLEX BEAD IMMUNOASSAYS

MM. Brodey, R.A. Brandt, J.N. DeSimone, S.A. Dinnogen, and
J.A. Mikovits, BioSource International, Camarillo, CA USA

B cell receptor (BCR) engagement by foreign antigen stimulates several
cellular responses including enhanced proliferation, differentiation,
and apoptosis. BCR engagement produces phosphorylation of numer-
ous sites of the scaffolding protein BLNK, creating docking sites for the
enzymes PLCy, Vav, and Btk, and the adaptor proteins Nck and Grb2.
The importance of BLNK is underscored by the observations that its
deletion attenuates the Ca®* flux and MAPK activation observed with
BCR engagement. Enzyme activities which modify BLNK phosphory-
lation include Syk and SHP-1. Differential BLNK phosphorylation in
response to BCR engagement and its modulation by the T cell-derived
cytokines IL-6, interferon-gamma, and CD40L in normal and leukemic
human B cell lines were observed by Western blotting using phospho-
rylation site specific antibodies. Further, we delineated signaling path-
ways leading to modulation of BLNK phosphorylation using the signal
transduction inhibitors PP1 (Src family inhibitor), wortmannin (PI3
kinase inhibitor), 1'Y294002 (PI 3 kinase inhibitor), G86976 (conven-
tional PKC inhibitor), and U0126 (ERK1/2 inhibitor). Changes in
downstream signaling through p38, JNK, and AKT, as well as cytokine
production profiles in response to stimuli and inhibitors were assessed
using Multiplex Bead Immunoassays. Differences between normal and
leukemic cell lines and the biological implications will be discussed.
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REGULATION OF EXPRESSION OF SUPPRESSORS
OF CYTOKINE SIGNALLING (SOCS) 4-6
IN HAEMATOPOIETIC CELLS.

Rosemary Breen, Michelle Hookham, Nigel Stevenson, James
Johnston, Department of Microbiology and Immunobiology, Queen’s
University, Belfast, N.Ireland

Chronic inflammation involves the breakdown of normal regulation of
inflammatory cells such as neutrophils, macrophages, dendritic cells,
and T and B lymphocytes. A family of regulatory proteins termed
suppressors of cytokine signalling (SOCS) is thought to be important
for regulating the activity of these immune cells. The SOCS family
consists of eight proteins, SOCS1-7, and cytokine inducible Src homol-
ogy domain 2 (SH2)-protein (CIS), which contain a variable amino
terminal, a SH2 domain, and a novel conserved carboxyl terminal motif
called the SOCS box. It has been well documented that the expression
of CIS, SOCS1 and SOCS3 are induced in response to stimulation by a
wide variety of cytokines, and overexpression of these proteins in cells
lines results in inhibition of cytokine signalling. To date, SOCS4-7
remain poorly understood and little is known about their function or
mechanism of action.

We used different stimuli such as endotoxin, chemotactic factors and
cytokines to determine whether SOCS4-6 are also regulated. Quantita-
tive RT-PCR was used to determine mRNA expression and Western
Blot analysis was used to determine protein expression levels of
SOCS4-6. Our data suggests that in many cell types, including PMNs
and PBMCs, these SOCS are constitutively expressed. The regulation
of these SOCS by cytokines and growth factors suggest that they may
also have an essential role in controlling the immune response.
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GENERATION OF RAPAMYCIN RESISTANT T-CELLS

Elaine Breslin and Paul Brennan, Section of Infection and Immunity,
University of Wales College of Medicine, Cardiff

The cytokine Interleukin-2 (IL-2) plays an essential role in the prolif-
eration of cytotoxic T-cells (CTLs). The immunosuppressive drug rapa-
mycin inhibits IL-2 signalling through inhibition of mammalian target
of rapamycin (mMTOR). However, the use of immunosuppression can
result in complications associated with increased viral disease due to
the lack of CTLs. Post-transplant, the lack of Epstein-Barr virus specific
CTLs (EBV-CTLs) can result in Post-Transplant Lymphoproliferative
Disease (PTLD).

It is our aim to develop a strategy to promote the function and longevity
of CTLs by the introduction of a rapamycin resistant TOR (RR TOR)
molecule using a retroviral system.

We have retrovirally infected primary human T-cells, EBV-specific
CTLs and Kit 225 cells; an IL-2 dependent T-cell line, with a GFP
retrovirus. Using a retroviral vector carrying the RR TOR gene we have
generated a T-cell line expressing the RR TOR protein. Preliminary data
suggests that the RR TOR gene is conferring a degree of rapamycin
resistance on the T-cells. The next phase is the generation of EBV-CTL
expressing RR TOR. This strategy may allow the generation of immu-
nosuppression resistant CTL, which will function more efficiently in
the T-cell immunotherapy of PTLD in the presence of immunosuppres-
sion.
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REGULATION OF TRANSCRIPTION FACTORS IN HUMAN
HERPESVIRUS (HHV)-6B-INFECTED T CELLS

Bodil @ster, Per Hollsberg, Department of Medical Microbiology and
Immunology, University of Aarhus, Aarhus, Denmark

Infection with human herpesvirus (HHV) 6B involves complex virs-
host interactions visualized by the appearance of slightly enlarged cells
and large syncytia. During the viral life cycle the viral genes are
transcribed in 2 sequential manner with several of the viral gene
products having transactivating potential. Like in infections with other
members of the human herpesvirus family, several cellular functions are
perturbed, but the molecular mechanisms during HHV-6B-infection are
largely unknown. We have observed a block in the cell cycle of HHV-
6B-infected T cells, which do not proceed into the S phase of the cell
cycle. Others have shown that HHV-6B up-regulates several cellular
genes characteristic for a pro-inflammatory response.

Among the more well-described members of the human herpesvirus
family, it is now known that infection with herpes simplex virus,
Epstein-Barr virus, and Human cytomegalovirus up-regulates the tran-
scription factor NF-kappaB. Likewise, Varicella-zoster virus strongly
activates the AP-1 components Jun and Fos.

Here we investigate the signaling pathways in HHV-6B-infected T
cells. Results from the initial studies including characterzation of the
DNA-binding activity of the transcription factors AP-1, NF-AT, and
NF-xB by an ELISA-based method will be presented.
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JINHIBITION OF IL-1 INDUCED GENE EXPRESSION
BY SUPPRESSOR OF CYTOKINE SIGNALING-3

Nils Billestrup, Peter Heding, Allan Karlsen, Sif Rgnn, Helle Frobgse,
Thomas Mandrup-Poulsen, Steno diabetes Center, Gentofte, Denmark

Interleukin-1 (IL-1) is believed to be involved in beta-cells destruction
in type 1 diabetes by inducing pro-apoptotic genes. Suppressors of
cytokine signaling (SOCS) are able to inhibit JAK/STAT signaling, but
SOCS-3 has also recently been shown to inhibit IL-1 signaling in
pancreatic beta-cells. In order to analyze the inhibitory effects of
SOCS-3 on IL-1 signaling we performed microarray analysis of cells
exposed to IL-1 in the absence or presence of SOCS-3. Stimulation by
IL-1 resulted in the change in gene expression (> 2-fold) of more than
100 genes including iNOS, MaSOD, IRF-1, GADD153, c-myc, IkBa
and p105. Of these genes the expression of iNOS, IRF-1, GADD 153,

* pl05 and c-myc was reduced significantly (\ 126\\50%) by SOCS-3,
whereas the expression of MnSOD and ixBa was unaffected. This
pattern of IL-1 and SOCS-3 regulation of gene expression was verified
by quantitative PCR. Western blot analysis revealed that the expression
of iINOS protein was induced by IL-1 and this up-regulation was inhib-
ited by SOCS-3. IL-1 regulates transcription by induction of the tran-
scription factor NFxB and gel-shift analysis showed that SOCS-3 was
able to inhibit IL.-1 induced activation of NFxB. In conclusion, SOCS-3
is able to suppress a subset of IL-1 regulated genes possibly by inhib-
iting the induction of NFxB.
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CYBR, A CYTOKINE INDUCIBLE PROTEIN REGULATES
DENDRITIC CELLL DEVELOPMENT AND T CELL
PROLIFERATION

W. T. Watford, D. Agnello, A. Chen, K. Yamaoka, B. D. Hissong,
A. Morinobu, T. P. Cheng, O. T. Lynch, P. Schwartzberg, J. J. O’Shea,
M. Gadina, MIIB-NIAMS; NHGRI; NIH and Queen’s University of
Belfast, Bethesda, MD, USA, Belfast, Northemn Ireland

Cytokines regulate the development and differentiation of cells of the
immune system, but precisely how they control these processes is still
poorly understood. Using microarray technology, we identified Cybr, a
cytokine-inducible gene expressed exclusively in hematopoietic cells
and tissues. Cybr is expressed in resting T, B, monocytes, macrophages,
and dendritic cells, and its expression is markedly upregulated by
cytokine stimulation or Toll-like receptor ligation. In the thymus, Cybr
is preferentially expressed in single-positive thymocytes. Furthermore,
Cybr is preferentially expressed in T helper 1 (Th1) cells. Cybr encodes
two protein interaction domains: a PDZ domain and a coiled-coil
domain. We have previously shown that Cybr interacts with
cytohesin-1, a GTP-exchange protein for the ARF family of small
GTPases, through interaction between the coiled-coil domains of the
two proteins. Because of the known role of cytohesin-1in LFA-1-
mediated adhesion, Cybr was believed to also play a role in adhesion.
Characterization of Cybr-deficient mice shows no alteration in cellular
adhesion. Instead, Cybr knock-out mice show an increased TCR-
induced T cell proliferation. We also observed a dendriitic cells devel-
opmental defect and a impaired response to LPS. These data indicate
that Cybr plays a critical role in the development and function of cells of
the immune system.
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CREBI1 LINKS INTERLEUKIN-2
AND PHOSPHATIDYLINOSITOL 3-KINASE TO CYCLIN D2

Paul White, ‘Elaine Breslin, Paul Brennan, University of Wales College
of Medicine, Cardiff, United Kingdom

Interleukin-2 regulates lymphocyte proliferation through phosphati-
dylinositol 3-kinase (PI3K). Using human peripheral blood lympho-
cytes and an IL-2 dependent T-cell lines, Kit225, we have identified a
molecular mechanism by which PI3K links interleukin-2 to the synthe-
sis of D-type cyclins, the first set of cell cycle proteins induced in
T-lymphocyte proliferation. LY294002, a PI3K inhibitor, prevents the
induction of cyclin D2 and cyclin D3 protein and mRNA. An active
molecule of PI3K is able to transactivate the cyclin D2 promoter at a site
that binds CREB-1. IL-2 and PI3K regulate CREB phosphorylation
which correlates with transcriptional activity. A dominant negative
CREB prevents IL-2 induction of the cyclin D2 romter. Together this
data suggests that CREB is a key link between IL-2, PI3K and cyclin D2
and thus regulates cell proliferation.
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SOCS2 AN INHIBITOR OR NOT?

Gillian Tannahill!, Linda Hibbert® and James Johnston®, ! Department
of Immunology, Whitla Medical building, Queens University Belfast,
97 Lisburn Road, Belfast. BT9 7BL, 2 DNAX Research Institute,
901 California Avenue, Palo Alto, California 94304

Cytokines exert their biological effects by binding to specific cell
surface receptors and activating the JAK/STAT signal transduction
pathway. In order to appropriately control cellular responses it is
important for a cell to terminate these signals. The recently identified
family of proteins termed suppressors of cytokine signaling (SOCS) are
upregulated by and inhibit the JAK/STAT pathway in a classical nega-
tive feedback manner.

SOCS3 has been shown to inhibit signalling by binding to the receptor
and the activated Jak kinase. The mechanism of action of SOCS2 is not
known, however it has been shown to be expressed in T cells and that
this expression is induced by IL-2, -4, -5, -10and GH. Here we
demonstrate that SOCS2 and SOCS3 are induced under similar condi-
tions but with different kinetics, with SOCS3 being induced much
earlier than SOCS2 following stimulation. Furthermore we show that
unlike other SOCS family members SOCS2 expression enhances STAT
phosphorylation and therefore activation in cells following cytokine
treatment. Expression of SOCS2 results in a reduction of SOCS3
protein expression in response to cytokines while SOCS3 mRNA is
unaffected. It is therefore reasonable to postulate that SOCS2 may
regulate SOCS3 protein expression in a proteasomal dependent manner
and SOCS2 appears to potentiate signalling.




Eur. Cytokine Netw., Vol. 14, Suppl., Sepz. 2003

282

PRE-ASSOCIATION OF NON-ACTIVATED STAT3
MOLECULES DEMONSTRATED IN LIVING CELLS USING
BRET: A NEW MODEL OF STAT ACTIVATION?

M. Schréder!, KM. Kroeger®, H.-D. Volk!, K.A. Eidne?, G. Griitz!,
! Institute of Medical Immunology, Charite, Berlin/Germany, 2 The
Western Australian Institute for Medical Research (WAIMR),
Perth/Australia

Signal transducers and activators of transcription (STAT) are crucial
molecules in cytokine signaling. The conventional model of STAT
activation says that the STAT molecules are recruited from a latent pool
of cytoplasmic monomers to the activated cytokine receptor. After
binding to the receptor they get tyrosine phosphorylated, dissociate
from the receptor and translocate to the nucleus as activation-induced
dimers. Recently, several publications questioned this mode] of STAT
activation and showed the existence of pre-associated STAT molecules
prior to activation. We were able to demonstrate the existence of
pre-associated STAT3 molecules in living mammalian cells using Bi-
olumninescence Resonance Energy Transfer (BRET). Our results sup-
port the new hypothesis that STAT molecules exist in the cytoplasm as
dimers or multimers and point to an activation-induced change in
STAT3 conformation. Therefore, we propose a new model of STAT
activation and discuss 2 hypothetical structure of « cytoplasmic » STAT
dimers as opposed to the known « activation-induced » dimer.
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NCAM/FGFR SIGNALING FACILIATES IL-18 MEDIATED
MAPK ACTIVATION IN THE §-CELL LINE INS-1E ‘

Lars G. Petersen’, P. Heding', J. Sterling’, E. Bock®, V. Berezin N2,
N. Billestrup!, T. Mandrup-Poulsen!, 'Steno Diabetes Center,
Gentofte, Denmark, 2The Protein Laboratory, University of
Copenhagen, Denmark, Copenhagen, Denmark

" Background/aims: Exposure of B-cells to cytokines activates MAPK's
and causes apoptosis. In neurons, activated NCAM cis-activates the
FGFR, leading to activation of ERK, an increase in intracellular Ca**-
concentration and anti-apoptosis. Since B-cells express NCAM, we
investigated if specific inhibitors of FGFR1, SU5402 (SU) or of NCAM
mediated Fyn signaling, PP2, as well as the NCAM agonist C3d
affected IL-1pB induced MAPK in B-cells.

Methods: Rat insulinoma INS-1E cells were exposed to rmlL-
1P = SU/PP2/C3d. The MAPKs JNK and ERK were investigated by an
in vitro phosphotransferase assay and verified by Western Blotting with
phosphospecific antibodies.

Results: Pretreatment of INS1E-cells with SU (24 uM), but not PP2
(1 uM), inhibited IL-18 (160 pg/ml) mediated MAPK activation. Sur-
prisingly, soluble (10 uM) or matrix bound C3d did not activate ERK,
but inhibited IL-1B induced MAPK activation, suggesting that C3d in
B-cells acts as an antagonist probably by breaking NCAM homodimeri-
sation and activation.

Conclusion: NCAM/FGFR signaling facilitates IL-1p mediated
MAPK activation, and the C3d peptide may have a therapeutic potential
as inhibitor of cytokine-induced proapoptotic signaling.
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BONE MARROW FIBROBLASTS (BMF) SUPPORT
SURVIVAL OF B-CLL CELLS THROUGH ACTIVATION
OF PI3-KINASE PATHWAY

Medhat Shehata, Josef D. Schwarzmeier, Martin Hilgarth, Sabine
Strommer, Andrea Holbl, Rainer Hubmann, Markus Diichler,
L. Boltzmann Institute for Cytokine Res., Haematology Dept., Internal
Medicine I, University of Vienna, A-1090, Vienna, Austria

In spite of the long life span of B-CLL cells and resistance to apoptosis
in vivo, the cells die rapidly in culture. Here, we describe an in vitro
culture system which support ¢ wvival of B-CLL cells. B-CLL cells
were co-cultured with BMF under serum free conditions for variable
durations ranging from 16 hrs to 4 months. Flowcytometric analysis
were used to assess cell viability (annexin V/propidium iodide). Co-
cultivation of B-CLL cells with BMF increased significantly cell viabil-
ity in comparison to suspension cultures (p < 0.01). Experiments using
transforming growth factor-beta \TGE beta (1-5 ng/ml) or neutralizing
anti-TGF-beta antibodies showed that this cytokine inhibits apoptosis
of B-CLL cells in presence of BMF but not in suspension cultures,
pointing to an indirect protective role for TGF-beta. Since phosphati-
dylinositol 3-kinase (PI3-K) pathway is known to exert an antiapoptotic
function upon ligation of integrins, cytokines and growth factor recep-
tors, the leukemic cells were treated in co-cultures with PI3-K inhibi-
tors; wortrmannin or Ly294002. This led to inhibition of the supportive
function of the fibroblasts and induction of apoptosis in B-CLL cells.
The results demonstrate that human BMF support B-CLL cell survival
and mimic the situation in the lymphoid tissues. The results also suggest
that PI3-K is involved in the protection of B-CLL cells from apoptosis.
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DISPARATE EFFECTS OF PEROXISOME PROLIFERATOR
ACTIVATED RECEPTOR ¢ LIGANDS ON PI3K AND MAPK
SIGNALLING PATHWAYS

K.M. Patel, *P. Whittaker, M.L. Watson, S.G. Ward, University of Bath
and * Novartis Horsham Research Centre, Bath, BA2 7AY UK. and
* Horsham, West Sussex. UK

Peroxisome-proliferator activated receptors (PPARs) are ligand depen-
dent transcription factors with potential antiinflammatory actions. This
study examines the activation of mitogen-activated protein kinase
(MAPK) and phospatidylinositol-3 kinase (PI3K) signalling pathways
by PPARY ligands. We report that A549 (human lung epithelial cell line)
express PPARY and isoforms of PI3K (p85, C2a and C2B). In vitro lipid
kinase assays show that both 15-deoxy-A'2'“prostaglandin J, (15d-
PGJ,) and troglitazone can activate PI3K-C2a, and troglitazone can
also activate PI3K-C2p. Further studies are required to investigate class
1A activity. 15dPGJ, and troglitazone at 10 iM enhanced the phospho-
rylation of PKB (2 PI3K dependent downstream effector). Troglitazone,
unlike 15d-PGJ, enhanced phosphorylation of ERK above basal levels
and markedly stimulated cyclooxygenase-2 (COX-2) expression. 15d-
PGJ, had no effect on COX-2 expression alone but inhibited TNFa
induced COX-2 expression by approximately 50%, possibly by its
known inhibitory action on NFxB. The disparate effects of the two
ligands on COX-2 expression may suggest they are acting by different
mechanisms, involving PPARY independent effects.
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INTERLEUKIN-1 RECEPTOR-ASSOCIATED KINASE-1
(IRAK-1): AN ADAPTER PROTEIN THAT REGULATES
ITS OWN AVAILABILITY THROUGH SEQUENTIAL
PHOSPHORYLATIONS

Detlef Neumann', Christian Kollewe!?, Shyun Li?, Holger Wesche?,
and Michael U. Martin***, ! Pharmacology, Hannover Medical School,
30623 Hannover, Germany, 2 Tularik Inc., 2 Corporate Drive, South
San Francisco, CA 94080, USA, *Present address: Justus-Liebig-
University, Institnte of Immunology, Winchesterstrasse 2, D-35394
Giessen, Germany

The interleukin-1 receptor-associated kinase 1 (IRAK-1) is a central
adapter in the signaling complex of the Toll/interleukin-1 receptor
family. Formation of this complex results in the activation and phos-
phorylation of IRAK-1. However it has been demonstrated that the
enzymatic activity of IRAK-1 is dispensable for IL-1 signaling, leaving
the role of its kinase activity as ill defined as the sites of IRAK-1
phosphorylation. We describe the molecular dissection of two proper-
ties of IRAK-1. We demonstrate that an IRAK-1 mutant containing
only the death domain and the C-terminus suffices to activate NF-xB
and to induce cytokine synthesis. We define sequential phosphorylation
steps in IRAK-1, which are at least in part autophosphorylation. Ini-
tially, IRAK-1 is phosphorylated at T209, a site critical for its kinase
activity, which results in a conformational change allowing subsequent
phosphorylation of T387 in the activation loop leading to full kinase
activity. Finally, IRAK-1 autophosphorylates several times in the
ProST region. Hyper-phosphorylation of IRAK-1 leads to dissociation
from the adapter MyD88 and the silencer Tollip, as well as to initiation
of proteolytic cleavage. This identifies IRAK-1as a novel type of
adapter protein, which employs its own kinase activity to regulate its
availability through sequential autophosphorylation.
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INTRACELLULAR SIGNALING INDUCED BY HERPES
SIMPLEX VIRUS INFECTION: INDUCTION OF CYTOKINE
AND CHEMOKINE PRODUCTION

Jesper Melchjorsen, Soren R. Paludan, Department of Medical
Microbiology and Immunology, University of Aarhus, Aarhus,
Denmark

Previously, we have found a selective induction of the CC chemokine
RANTES/CCLS in macrophages after herpes simplex virus (HSV)
infection, and that this induction was dependent on viral ICP0 and
cellular double-stranded RNA-activated protein kinase (PKR) (J.Virol.
76: 2780). Further studies have shown the induction of CCL5 in
fibroblasts and macrophages to be at the transcriptional level, and to be
dependent on the transcription factors IRF-3 and NF-kappaB (J.Gen-
.Virol, In press).

Here, we present further data on the signaling pathways activated upon
HSYV infection. Signaling pathways, which ultimately result in chemok-
ine transcription and secretion — and initiation of an antiviral response.
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AGE-RELATED IMPAIRMENT IN LONG-TERM
POTENTIATION MAY BE EXACERBATED

BY TREATMENT WITH BETA-AMYLOID IN RAT
HIPPOCAMPUS

Aedin M. Minogue, Caroline E. Herron* and Marina A. Lynch, Trinity
College Institute of Neuroscience, Department of Physiology, Trinity
College, Dublin 2, * Department of Human Anatomy and Physiology,
Conway Institute, Earlsfort Terrace, Dublin 2

Evidence indicates that beta-amyloid (Ap), the main constituent of
neuritic plagues found in Alzheimer’s Disease patients, may be respon-
sible for the neuronal loss apparent in this disease. The effects of AB on
cultured cells and on signaling events in vivo have been shown to
depend at least in part on activation of the proinflammatory cytokine
interleukin-1pB (IL-1p) and subsequent activation of the stress-activated
protein kinase c-jun N-terminal kinase (JNK). We have investigated the
effects of AB(1-40) on signaling events in hippocampus and on long-
term potentiation (LTP) in perforant path-granule cell synapses of the
dentate gyrus in young, middle-aged and aged rats in vivo. Our data
show that intracerebroventricular injection of AP (0.1nmol) inhibits
LTP in middle-aged and aged rats but not young rats. The evidence
indicates that hippocampal IL-1B concentration and JNK activity are
increased with age and AP treatment and that these increases are
negatively correlated with the ability of middle-aged and aged rats to
sustain LTP. We propose that the effects of the low dose Af on LTP in
middle-aged and aged rats is a consequence of the synergy between A
and increased endogenous IL-1p in the ageing brain.
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A 16-RESIDUE MIF-DERIVED PEPTIDE WITH MIF-LIKE
BIOLOGICAL ACTIVITIES

H. Lue*, A. Kapumiow* M. T. Nguyen', R. Kleemann®, &
J. Bernhagen*, * Institute of Biochemistry, University Hospital RWTH
Aachen, D-52074 Aachen; " Institute for Interfacial Engineering,
University of Stttgart, D-70569 Stuttgart, Germany; ® The Gaubius
Laboratory, TNO-Prevention and Health, Leiden, The Netherlands

The mechanism of action of the inflammatory cytokine MIF is incom-
pletely understood. Recently, JAB1/CSNS5 and CD74 were identified as
intracellular and membrane-bound MIF binding proteins, respectively,
and JAB1- and CD74-mediated pathways were found to participate in
MIF signal transduction processes. However, the molecular details of
these mechanisms as well as potential contributions of MIF’s enzymatic
activity have largely remained unclear. We previously observed that a
16-meric MIF-derived peptide, MIF(50-65), competed with MIF for
JABI binding. This finding prompted us to perform a structure activity
analysis of this peptide and investigate the hypothesis that MIF(50-65)
could more generally exhibit MIF activities. MIF(50-65), which spans
the CXXC motif of MIF, reduced insulin through CXXC-dependent
catalyis. Consequently, MIF(50-65) exhibited a negative redox poten-
tial (- 0.258 V). MIF(50-65) formed a disulfide-mediated beta-tumn that
was critical for most MIF-like activities analyzed. The peptide not only
had catalytic redox activity and bound to JABI1, but intriguingly, was
also found to activate glucocorticoid overriding and cell proliferation,
enhance MAPK activation and stabilize p27Kip1 levels. Thus, MIF(50-
65) is a surprisingly small MIF peptide that can mimick several impor-
tant target cell activities of MIF. MIF(50-65) may therefore be a
valuable tool to devise novel MIF-based therapeutic strategies.
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SHP2 SPECIFICALLY INI-]IBITS IL-6 SIGNAL
TRANSDUCTION ~ SPECIFICITY OF SHP2
FOR ATTENUATING IL-6 SIGNAL TRANSDUCTION

Ute Lehmann, Radoslaw M. Sobota, Peter C. Heinrich and Fred
Schaper, Dept. of Biochemistry, RWTH Aachen, Pauwelsstrasse 30, D
52074 Aachen Germany

Interleukin-6 (IL-6) signals through a receptor complex composed of
the IL-6Ra and the signal transducer gpl130. Receptor dimerization
leads to activation of the JAK/STAT pathway as well as the induction of
the mitogen activated protein kinase cascade. The cytoplasmic tyrosine
759 of gp130is known to mediate attenuation of IL-6 signaling. This
tyrosine is part of a receptor module recruiting the protein tyrosine
phosphatase SHP2 and the feedback inhibitor SOCS3.

Recently, we have analyzed the contribution of SHP2 to the negative
regulation of IL-6 signaling in detail (Lehmann et al. 2003 J. Biol.
Chem. 287, 661-671): The inhibitory function of SHP2 was demon-
strated by increased IL-6 signaling in cells with a deletion of exon 3
(encoding amino acids 46-110) within the SHP2 gene. This mutation
leads to expressing an N-terminal truncated SHP2 protein lacking the
N-terminal SH2-domain. In these cells, IL-6 mediates enhanced STAT-
activation and gp130-dependent gene induction suggesting an inhibi-
tory role of SHP2 in IL-6 signaling. Furthermore, increased IL-6 sig-
naling was also observed after expression of catalytic inactive SHP2 in
wild type cells. Thus, mutation of endogenous SHP2 as well as over-
expression of dominant negative SHP2 leads to enhanced signaling.
Additionally, forced targeting of SHP2 to gp130 rescued inhibition of
receptors lacking the inhibitory tyrosine 759. Since this approach
mimics SHP2 receptor binding independent from recruitment of
SOCS3 to the receptor, these results further confirm an inhibitory role
of SHP?2 for IL-6 signaling.

Here we analyze the specificity of SHP2 and give further evidence for
the inhibitory role of SHP2 in IL-6 signal transduction. Our data indi-
cate that beyond receptor recruitment the catalytic domain of SHP2 also
contributes to the specificity of SHP2.
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IL-7 INDUCES A MID TO LATE G, ACTIVATION
OF PI 3-KINASE WHICH IS CRITICAL FOR CELL CYCLE
ENTRY IN PRIMARY HUMAN T CELLS

EV. Lali, J. Crawley, D. McCulloch, B.M.J. Foxwell, Kennedy Institute
of Rheumatology Division, Imperial College London, London, United
Kingdom

The PI 3-kinase pathway is thought to be essential for T cell growth and
is potently activated by IL.-2 within minutes. However another T cell
growth factor, IL-7 failed to induce any activation of the pathway thus
questioning a physiological role for PI 3-kinase in proliferation. We
report here that IL-7- and IL-2-induced T cell proliferation are both
sensitive to inhibitors of PI 3-kinase but also observed that IL-7 did
activate the PI 3-kinase pathway 3 hours after stimulation. This activa-
tion was sustained up to 9 hours and is sensitive to cycloheximide.
IL-2-induced activation is similarly sustained suggesting it is this phase
of activation lasting through mid to late G, which is critical for cell
cycle entry; results supported by our observation that addition of PI
3-kinase inhibitors up to three hours post-stimulation was effective at
inhibiting proliferation. These studies also suggest that the late phase is
indirect, requiring protein synthesis and highlight the differences in
kinetics of PI 3-kinase activation by the y. T cell growth factors
IL-2 and IL-7.
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THE MAPK ERK IS ESSENTIAL
FOR CYTOKINE-INDUCED TRANSCRIPTIONAL
ACTIVITY OF NFxB

"Larsen L., 'Stgrling J., 'Billestrup N., **Mandrup-Poulsen T., ! Steno
Diabetes Center, ZDept. Of molecular medecine, Karolinska Institute,
! Gentofte, Denmark, 2 Stockholm, Sweden

Background: Cytokines, e.g. IL-1B are believed to cause pancreatic
B-cell destruction leading to Type 1 diabetes. IL-1B signals iNOS
expression and B-cell death via the MAPK (ERK, JNK and p38) and
NF«B pathways.

Aim: To determine if IL-1pB-induction of MAPK-signaling affects
NF«B activation in p-cells

Methods: Clonal B-cells were preincubated with inhibitors of ERK
(PD098059), JNK (Tat-JBD) and p38 (SB203580) + IL-1f. Effects of
MAPK inhibition on IL-1B-mediated iNOS expression and degradation
of the NFxB inhibitor protein, IxB, was examined by Western Blotting.
NFxB DNA binding and induced gene transcription was examined by
EMSA and gene reporter assays, respectively.

Results: Combined inhibition of ERK and p38 decreased iNOS pro-
duction by 70%. MAPK inhibition did not affect the IxB degradation or
NFxB DNA binding. However, inhibition of ERK reduced NFxB-
mediated gene transcription by 60%.

Conclusion: ERK and p38 are essential for IL-1p-induced iNOS ex-
pression. Although cross-signaling between the MAPK and NFxB
pathways was not observed at the level of DNA binding or upstream of
this, ERK activity is required for NFxB gene transcription, strongly
suggesting that ERK mediates regulation of iNOS expression via NFxB
transactivating mechanisms.
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STAT5 CONTRIBUTES TO T-CELL HOMEOQOSTASIS
AND ONCOGENESIS

John A. Kelly, Rosanne Spolski, Panu E. Kovanen, Julie Bollenbacher,
Warren J. Leonard, Laboratory of Molecular Immunology, NHLBI,
NIH,; Bethesda, Maryland, USA

STAT proteins are latent transcription factors that mediate a wide range
of actions induced by cytokines, interferons, and growth factors.
Whereas Stat5a” and StatSb” mice have decreased numbers .of CD8*
splenocytes, expression of either a Stat5a or StatSb transgene increased
the number of CD8* memory T cells. Consistent with a role for IL-15 in
this expansion, the Stat5b transgenic mice demonstrated an increased

" proliferative response to IL-15, and this was enhanced following injec-
tion of Poly I:C. We also demonstrated increased AICD of CD4" T cells
in Stat5 transgenic mice, possibly resulting from an increase in IL-2
signaling. Interestingly, we also noted the development of thymic T-cell
lymphoblastic lymphomas in transgenic mice over time. The rate of
lymphoma induction was markedly enhanced by immunization or by
the introduction of TCR transgenes. Remarkably, the Stat5 transgene
potently induced development of CD8* T cells, even in mice expressing
aclass I-restricted TCR transgene, with resulting CD8* T-cell lympho-
mas. The effect of Stat5 levels on CD8* memory T cell number indicate
an important role for Stat5 in CD8* T-cell homeostasis. In addition,
these data demonstrate the oncogenic potential of dysregulated expres-
sion of a STAT protein that is not constitutively activated, and that TCR
stimulation can contribute to this process.
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TNF-INDUCED NF-xB ACTIVATION IS IMPAIRED
IN FOCAL ADHESION KINASE (FAK)-DEFICIENT
FIBROBLASTS

Kasahara T, Funakoshi-Tago M, Sonoda Y, Hashimoto K, Tago K,
Tominaga S.-L., Dept of Biochemistry, Kyoritsu College of Pharmacy,
1-5-30, Shibakoen, Minato-ku, Tokyo, Japan

Focal adhesion kinase (FAK) is widely involved in important cellular
functions such as proliferation, migration, and survival. We demon-
strate a critical role for FAX in the TNF-induced activation of NF-xB,
using FAK-deficient (FAK~/~) embryonic fibroblasts. Interestingly,
TNF-induced IL-6 production was nearly abolished in FAK~/~ fibro-
blasts, while a pormal production was obtained in FAK = or FAK+/+
fibroblasts. FAK deficiency did not affect three types of MAP kinases,
ERK, INK and p38. Similarly, activation by TNF of neither AP-1 nor
NF-IL-6 was impaired in FAK~/- cells. Of note, TNF-induced NF-xB
DNA binding activity and activation of IxB-kinases (IKKs) were mark-
edly impaired in FAK~/~ cells, while the expression of TNFRI or other
signaling molecules such as RIP, TRAF2, IKKa, IKKB, and IKKY was
unchanged. Also, TNF-induced association of FAK with RIP and sub-
sequent association of RIP with TRAF2 were not observed, resulting in
a failure of RIP to recruit the IKK complex in FAK-/~ cells. The
reintroduction of wild type FAK into FAK~/~ cells restored the inter-
action of RIP with TRAF2 and the IKK complex, and recovered NF-xB
activation and subsequent IL-6 production. Thus, we propose a novel
role for FAK in the NF-xB activation pathway leading to the production
of cytokines.
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A PAN-PROTEIN KINASE C INHIBITOR DIFFERENTIALLY
REGULATES TLR-3-MEDIATED SIGNALLING PATHWAY
IN HUMAN DENDRITIC CELLS

Jolyn Johnson, Ezra Aksoy, Stanislas Goriely, Michel Goldman,
Fabienne Willems, Université Libre de Bruxelles, Brussels/Belgium

Dendritic cells (DC) express different Toll-like receptors (TLR) which
recognize molecular patterns specific to microbial pathogens. During
infection, signaling through TLR strongly activates DC to undergo a
process of maturation which results in the upregulation of MHC and
costimulatory molecules and the production of numerous cytokines that
are important for initiating T-cell mediated immune responses. In the
present study, we have investigated the role of PKC in the maturation of
monocyte-derived DC by the viral double stranded RNA-like molecule
poly (I:C), a specific ligand for TLR-3. TLR-3 engagement initiates a
MyD88-independent cascade that culminates in the generation of Thi-
inducing cytokines. The pro-inflammatory cytokine repertoire studied
includes: TNF-g IFN-a IFN-f and IL-12p70. Inhibition of PKC activa-
tion by bisindolylmaleimide (Bis), a pan-PKC inhibitor, resulted in a
decrease of poly (I:C)-induced bioactive IL-12p70 production while
IL-12(p40) and TNF-o were not affected. We next paid particular
attention to the influence of PKC inhibition on DC capacity to produce
type linterferons which are crucial cytokines for anti-viral defense. We
found that inhibition of PKC during poly (I:C) stimulation enhances
IFN-a secretion by DC while decreasing IFN-f. Moving forward, we
will investigate PKC inhibition effects on NF-xB, Stat 1 and IRF
activation.
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INDUCTION OF MAP KINASE/RHO PATHWAYS

AND MODULATION OF SMAD FUNCTION IN TGF-p
MEDIATED GROWTH ARREST OF BREAST CARCENOMA
CELLS IN VITRO

Anil K. Kamaraju, Anita B. Roberts, Laboratory of Cell Regulation and
Carcinogenesis, National Cancer Institute, Bethesda, MD. USA.

TGF-B signaling is mediated by Smad’s, which are immediate downstream
effectors of activated TGF-B receptor complex. In addition to the Smad signal-
ing pathway, TGF-B also activates other pathways including the mitogen-
activated protein (MAP) kinases ERK1/2, JNK, Rho and p38. These pathways
often act together with Smad signaling to control gene expression and cell
phenotype and deregulation of these pathways are likely to contribute to the
pro-oncogenic activities of TGF-.

We have used a cell system with defined oncogenic potential derived from the
parental MCF10A human breast cell line to asses the role of MAP Kinase/Rho
pathways on the function of Smad 2/3 in TGF-p mediated growth inhibition.
MCF10CAL1h cell line forms well-differentiated xenografted tumors and is
growth inhibited up on TGF-B ftreatment and show activation of
ERK/MAPKinase, p38 and Rho pathways apart from Smad?2 and 3. Combined
treatment of these cells with PD98059 (MEK inhibitor) or SB203580 (p38
inhibitor) or Y27632 (ROCK inhibitor) reduced the effect of TGF- on cell
growth in a significant manner, without altering the phosphorylation of
Smad?2/3, suggesting that these pathways may be mediating the anti-growth
effect. A specific inhibitor of ALKS (TBRI), SB431542 abolished the growth
inhibiton suggesting that this effect is ALKS5 dependent. Cells overexpressing
Smad?2 or Smad3 responded in a similar manner to those of wild type cells.
However, cells expressing dominant negative Smad3 (smad3A C’), which
inhibits phosphorylation of both Smad2 and Smad3, did not respond to TGF-B,
suggesting that functionally active smad’s are necessary for this process. Cells
over expressing Smad3 as well as dominant negative Smad2/3 showed activa-
tion of ERK/MAP Kinase, p38 and Rho in comparable levels to those of wild
type cells, suggesting that deregulation of Smad pathway did not effect the
activation of these pathways. From these results, we conclude that MAP
Kinase/Rho pathways are necessary for the growth inhibition of MCF10A cells,
which in turn is achieved by modnlating the function of Smad’s. Currently, we
are examining the effect of MAP Kinase/Rho inhibitors on the localization and
DNA-binding ability of Smad2 and Smad3 with or without TGF-B treatment.
‘We are also investigating the target genes downstream to these pathways.
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DISRUPTION OF THE C-JUN-JNK COMPLEX
BY A CELL-PERMEABLE PEPTIDE AFFECTS A DISTINCT
SET OF IL-1-INDUCED INFLAMMATORY GENES

David Holzberg!, C. Graham Knight?, Oliver Dittrich-Breiholz', Heike
Schneider’, Anneke Dérrie®, Elke Hoffmann', Klaus Resch!, Michael
Kracht!, !Institute of Pharmacology, Medical School Hannover,
D-30625 Hannover, Germany, 2Department of Biochemistry,
University of Cambridge, Cambridge CB2 1QW, England

The transcription factor activator protein (AP)-1 plays crucial roles in
proliferation, cell death and the immune response. c-JUN is an impor-
tant component of AP-1, but only very few ¢-JUN response genes have
been identified to date. Activity of c-JUN is controlled by N-terminal
phosphorylation (JNP) of its transactivation domain by a family of
JUN-N-terminal protein kinases (JNK). JNK form a stable complex
with ¢-JUN in vitro and in vivo. We have targetted this interaction by
means of a cell-permeable peptide containing the JINK-binding domain
of human c-JUN. This peptide strongly and specifically induced apop-
tosis in Hel.a tumor cells, which was paralled by inhibition of serum-
induced ¢-JUN phosphorylation and up-regulation of the cell cycle
inhibitor p2 17, Application of the c-JUN peptide to IL-1-stimulated
bhuman primary fibroblasts resulted in up-regulation of six genes,
namely COX-2, MnSOD, IkBalpha, MAIL, GM-CSF, and MMP-3 and
down-regulation of nine genes, namely CCL8, mPGES, SAAI, hIAP-1,
hIAP-2, pent(r)axin-3, CXCL10, ICAM-1, and CCL2. Only a small
group of genes, namely pent(r)axin-3, CXCL10, ICAM-1 and IL-1beta
was inhibited by both the c-JUN peptide and the JNK inhibitor
SP600125. Thereby, we identify for the first time three distinct groups
of inflammatory genes whose IL-1-induced expression depends on
c-JUN, on JNK, or on both. These results shed further light on the
complexity of c-JUN-JNK-mediated gene regulation and also highlight
the potential use of dissecting signalling downstream from JNK to
specifically target proliferative diseases or the inflammatory response.




Eur. Cytokine Netw., Vol. 14, Suppl., Sepr. 2003

298

A ROLE FOR PROTEIN -KINASE C IN REGULATING
PROINFLAMMATORY SIGNALLING PATHWAYS
IN PRIMARY HUMAN MONOCYTES

Bernard F. Gregory, Fionula M. Brennan, Brian M. Foxwell, Kennedy
Institute of Rheumatology Division, Imperial College Faculty of
Medicine, London, W6 8LH :

Protein kinase C (PKC) isozymes constitute a family of
11 serine/threonine kinases whose substrate specificity is regulated via
spatial and temporal targeting to different subcellular compartments.
Localisation is effected via interaction with PKC isozyme-specific
anchoring proteins called receptors for activated C kinase (RACKs).
PKCs have been implicated in various regulatory signalling pathways
controlling proliferation, activation and functional responses in im-
mune cells, including macrophages.

Previous studies using non-isozyme selective pharmacological inhibi-
tors implicated PKC in lipopolysaccharide (LPS)-stimulated secretion
of TNFa by macrophages. However, such an approach lacks the dis-
crimination of rationally designed inhibitors based on short PKC-
derived peptides that mimic the ability of RACKs to modulate translo-
cation and activation of PKCs in an isozyme-specific fashion.

‘We present data that supports a role for PKC in LPS-induced TNFo
secretion, and highlights the potential of a recently described oligoargi-
nine transporter system to deliver PKC isozyme-selective peptide in-
hibitors into primary hbuman monocyte/macrophages.
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THE ROLE OF HCK TYROSINE KINASE IN CYTOKINE
PRODUCTION BY HUMAN MACROPHAGES

Maria Smolinska-Bylanska, Nicole Horwood, Brian Foxwell, Kennedy
Institute of Rheumatology, Imperial College School of Medicine,
London, UK

Src family tyrosine kinases (SFK) are among the first molecules acti-
vated following lipopolysaccharide (LPS) treatment, however their role
in inflammatory cytokine production by human macrophages is unclear.
Hck is a SFK produced exclusively by haematopoietic cells and previ-
ous studies using murine cell lines have shown a role for Hek in TNFo
production. We show that Hck is expressed by both primary human
monocytes and macrophages and that its expression is upregulated by
18 hours LPS treatment. Adenoviral constructs expressing wild type
and kinase-inactive forms of Hck were used to examine the effect of
their overexpression on cytokine production. Overexpression of Hck
wild type resulted in a 4-6 fold increase in both TNFa and IL-6, whilst
a 20-60 fold induction of IL-8 was observed for LPS-stimulated in-
fected macrophages. There was no observable effect on IL-10 produc-
tion. However, kinase-inactive forms had no effect on the cytokine
production in this model. The related SFK, Src, also showed no effect
on cytokine production by these cells. LPS-mediated IkBa degradation
and NF-xB transactivation were unaffected in Hck wt infected mac-
rophages. These data show that Hck has a role in LPS-induced pro-~
inflammatory cytokine production in human macrophages via a mecha-
nism that does not require NF-xB.
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ALTERED CYTOKINE EXPRESSION OF WHOLE BLOOD T
HELPER AND ALTERED CYTOKINE EXPRESSION

OF WHOLE BLOOD T HELPER AND T CYTOTOXIC
LYMPHOCYTES OF POLYMYOSITIS/DERMATOMY OSITIS
PATIENTS

K. Danké!, A. Ponyi!, A. Szegedi’, Gy. Szegedi!, L. Gergely’,
M. Aleksza?, ! Division of Clinical Immunology and 2 Laboratory of
Immunology, 3 Department of Intemal Medicine, > Department of
Dermatology; University of Debrecen, Medical and Health Science
Center, Debrecen, Hungary

Objective: To investigate the intracellular and soluble cytokine levels
and T cell subsets in peripheral blood of patients with active and
inactive polymyositis (PM) and dermatomyositis (DM).

Methods: The rates of T and B lymphocytes, T helper and T cytotoxic
«cells and the frequency of IFN~y, IL-4 and IL-10 expression of CD4" or
CD8* cells were determined by flow cytometry. We measured the
concentrations of soluble cytokines with commercial ELISAs.
Results: In active DM (n = 29) we observed decreased T (CD3%) and T
cytotoxic (CD8") lymphocyte ratios, decreased IFN-y expression of
CD4* and CD8* cells, but a significantly increased B lymphocyte ratio.
These prominent changes disappeared in the inactive stage (n = 20) of
the disease. In PM (n = 50) we could not detect a significant change in
these lymphocyte and T cell subsets. Both in DM and in PM we
observed an increase in the number of IL-10 secreting cells, although it
was significant only in inactive DM. We calculated the ratio of IL-4+/
IFN-y+ T belper cells and in active DM a significantly increased
Th2/Th] ratio, while in inactive DM a significantly decreased Th2/Thl
ratio was observed compared to the control population.

Conclusion: The most important finding in our work was the pro-
nounced difference in the frequency of the peripheral blood lymphocyte
subsets and also in the intracellular cytokine content of these cells
between patients with active and inactive PM and DM.
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THE ADJUVANT PROPERTIES OF PERTUSSIS TOXIN
AT THE T CELL LEVEL

Sandrine Tonon, Fabienne Willems, Michel Goldman, Dominique De
Wit, Laboratoire d’Immunologie Expérimentale, Université Libre de
Bruxelles, Bruxelles, Belgium

Pertussis toxin (PTX) is a major virulence factor of Bordetella pertussis,
the agent of whooping cough. It consists of two moieties with different
activities: the A subunit exerts its ADP-ribosyltransferase activity on the
a-subunit of Gi proteins while the B oligomer allows the binding of PTX
to target-cell receptors. Beside its toxic activity, PTX has also been
described as an immunostimulatory factor in animal models and in
humans. Furthermore, in vivo experiments demonstrated that PTX en-
hanced humoral and cell-mediated immune responses to co-
administrated antigens.

The mechanisms by which PTX exerts its immunostimulatory properties
are still unknown.

We first demonstrated that PTX efficiently induced maturation of human
myeloid dendritic cells and IL-12 production. This activation was
strongly impaired in neonatal myeloid DC (S.Tonon et al, Eur.J.Immu-
nol., 2002, 32:3118-3125).

We are now analyzing the effects of PTX on purified human CD4* T
lymphocytes.

The majority of adult purified CD4*T cells exposed to PTX without APC,
underwent a dose-dependent upregulation of CD40L, CD69 and
CD25 surface molecules as well as a homotypic aggregation. Moreover,
PTX- stimulated CD4"T cells were able to proliferate and to secrete
significant levels of IFN-y, IL-5, IL-10, IL-2 and TNF-u cytokines.

We next compared the response of adult naive CD4*RA*T and neonatal
CD4*T lymphocytes to PTX. Both T cells populations did proliferate and
showed an increased upregulation of CD40L, CD69 and CD25 molecule
expression in response to PTX. Nevertheless, the activation of neonatal
CD4"T lymphocytes in the presence of the toxin was clearly deficient, as
compared to the adult T cells.

Our results thus suggest that the immunostimulatory properties of PTX
could be related both to dendritic cell maturation, as well as CD4*T cell
activation.
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THE IMPACT OF DYDROGESTERONE
SUPPLEMENTATION ON SERUM CYTOKINES
CONCENTRATIONS AMONG WOMEN WITH
THREATHENED ABORTION - THE PREELIMINARY
REPORT.

Jaroslaw Kalinka', ' Department of Perinatology, Institute of Gynecology
and Obstetrics, Medical University of Lodz, Poland

Objectives: The immunological pregnancy protective effect of progester-
one could be manifested via controlling cytokines’ production. The main
aim of this prospective study was to compare serum concentrations of
selected cytokines (TNF-alpha, IL-12 and IL-10) between women with
threathened abortion (TA) and women with physiclogic course of pregnancy
and to evaluate the impact of dydrogesterone supplementation in women
with TA on their cytokines’ profile. .

Methods: The study group comprised 30 pregnant women between 6 and
12 week’s gestation with clinical signs of TA and 15 women with physi-
ologic course of pregnancy (reference group). During I examination serum
cytokines levels (TNF-alpha, IL-10 and IL-12) were measured using ELISA
method (TECAN, Austria) in both groups. Treatment by dydrogesterone
(20-40 mg/day) has been introduced in TA group only and after 10 days
serum cytokines levels were evaluated again in both groups.

Results: Mean concentrations of evaluated cytokines did not differ signifi-
cantly at I examination between the analyzed groups (8,01 pg/mL vs.
7,99 pg/mL in reference group for TNF-alpha; 3,99 pg/mL vs. 4,31 pg/mL
for IL-12 and 7,40 pg/mL vs. 7,37 pg/mL; respectively). In II examination
TNF-alpha concentration was higher in boths groups while IL-10 and IL-12
concentrations were llowered with no significant differences between the
groups. TNF-alpha/IL-10 ratio changed from 1.11to 1,72 while IL-12/
IL-10 ratio remained the same (0,65 to 0,71), as compared between 2 exarni-
nations.

Conclusions: No significant differences in serurn concentrations of Th1 and
Th2-types cytokines was observed between women with threathened abor-
tion as compare to normal pregnancy. Whether this effect, contrary to the
results obtained among women with spontaneous abortion, might be ex-
plained by different immunity of TA or by dydrogesterone supplementation
should be evaluated in further study.
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THE IMMUNOMODULATOR AS101 INHIBITS IN-VITRO
AND IN-VIVO ACTIVITY OF THE INTERLEUKIN-10-LIKE
CYTOKINE IN TILAPIA AND CARP FISH

Eitan Okun, Rami Avtalion*, Michael Albeck, Yona Kalechman,
Benjamin Sredni, C.A.LR. Institution, Bar Ilan University, Ramat Gan
52900, Israel

Outbreaks of opportunistic infections oppose a major threat to fish
populations. These outbreaks are highly influenced by environmental
and endogenous factors, which may cause opportunistic infections.
Interleukin-10 (IL-10) is known in mammalians to down-regulate the
cellular immunity, increasing the organism’s susceptibility to opportu-
nistic disease. We have previously shown the ability of the immuno-
modulator AS101 to regulate IL-10 levels in murines and humans. We
report the finding of an IL.-10-like (IL-10L) cytokine in Tilapia (0. nil X
O. aur hybrid) and Carp fish (Cyprinus carpio) using Western-Blot
analysis with human IL-10 mAb and ELISA. We compared the effects
of LPS and PHA mitogens on intracellular in-vitro PMBC (Peripheral
Mononuclear Blood Cells) IL-10L levels and show kinetics for both
intracellular IL-10L synthesis in LPS activated PMBC cell cuitures and
in-vivo stress-induced IL-10L secretion to the serum. We show that
AS101 is able to inhibit Tilapia PMBC IL-10L synthesis in-vitro with a
dose dependant effect. Moreover, using an in-vivo air-exposure stress
model we show that water-dissolved AS101 is able to decrease stress
induced IL-10L secretion to the serum in a dose dependant effect
without interference to the stress reaction. These findings indicate that
AS101 may prevent opportunistic diseases in stressed fish.
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THE CHICKEN TH2 CYTOKINE GENE CLUSTER - IS IL-5
a PSEUDOGENE?

Lisa Rothwell, Stuart Avery, Pete Kaiser, Institute for Animal Health,
Compton, Berkshire, UK

The chicken immune system lacks several components of the Th2
response found in mammals (including classical eosinophils, IgG sub-
class switching and IgE), leading to the hypothesis that chickens lack,
or have a reduced number of, Th2 cytokines. To identify the prototypic
Th2 cytokines (IL4, IL-5 and IL-13) at the genomic level we used a
novel approach based upon conservation of synteny. These genes and
those encoding IL-3 and GM-CSF are closely linked on human chro-
mosome 5 and mouse chromosome 11. To clone the corresponding area
of the chicken genome, chicken BAC libraries were screened with
probes to non-cytokine genes whose mammalian homologues also lie
within the cluster. Two contiguous BACs were sequenced and shown to
contain the chicken homologues of IL-4, IL-5 and IL-13. Identity at the
amino acid level with mammalian homologues was between 20-30 %.
Structurally, the predicted proteins have the potential to form 4-a-
helical bundles, as do all members of the II-4 family in mammals.
‘Whilst chIL-4 and chIL-13 are transcriptionally active, chIL-5 appears
to be a pseudogene. Sequence skimming of a third contiguous BAC has
suggested the presence of both IL-3 and GM-CSF.
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DIFFERENTIAL REGULATION OF THI/TH2 IN RELEVANT
TISSUES FOR SEPSIS PATHOGENESIS WITH A LIMULUS
ANTI-LPS FACTOR-DERIVED PEPTIDE INCREASES
SURVIVAL IN GRAM-POSITIVE SEPSIS

Maribel. G. Vallespi, Manuel Colas, Hilda Garay, Osvaldo Reyes, Jorge
Berlanga and Manuel de J. Arafia, Center for Genetic Engineering and
Biotechnology, La Havana, Cuba

Severe sepsis and septic shock are important causes of death in inten-
sive care units. Although Gram-negative infections were predominant
in the 1960s, Gram-positive infections have increased in the past two
decades and now account for about half of the cases of severe sepsis. In
this study, we examined the effect of a Limulus anti-LPS factor (LALF)-
derived peptide on lung and liver Th1/Th2 cytokine mRNA levels
during a Gram-positive sepsis. We also examined the morphopathologi-
cal changes observed in these organs during the disease. Mice chal-
lenged with a high dose of Staphylococcus haemolyticus showed a
severe damage in lung, typical from ARDS. On the other hand, the liver
of the challenged mice denoted accumulation of bacteria’s particles in
liver sinusoids, associated with a severe inflammation response given
for high levels of tissue mRNA pro-inflammatory cytokines. The treat-
ment with the peptide LALF;, 5, ameliorated the sepsis induced effect
on lung and liver and increased the survival of mice in a dose and timing
dependent manner. Pre-treatment with the peptide LALF,, 5, differen-
tially regulates TNF-¢, IFN-y, IL-12p40, IL-2 and IL.-10 mRNA levels
in Jung and liver of peptide treated-mice, and limits the systemic
inflammatory response. These findings provide for the first time the
effectiveness of a LALF-derived peptide during a Gram-positive sepsis.
Modulating of Th1/Th2 pattern in tissues relevant for sepsis correlates
with improved outcome of the disease as denoted by increased survival.
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CD4* CD25* REGULATORY T -CELLS CONTROL TH1
RESPONSES TO FOREIGN ANTIGENS INDUCED BY
MATURE DCs IN VIVO

Guillaume Oldenhove, Muriel Moser, 'Institut de Biologie et
Médecine  Moléculaires, Université Libre de  Bruxelles,
6041 Gosselies, Belgium, Belgium, 6041 Gosselies

Recent evidence suggests that, in addition to their well known stimula-
tory properties, dendritic cells (DCs) may play a major role in periph-
eral tolerance. It is still unclear whether a distinct subtype or activation
status of DC exists which promotes the differentiation of suppressor
rather than effector T cells from naive precursors. In this work, we
tested whether the naturally occurring CD4*CD25" regulatory T (Treg)
cells may control immune responses induced by DCs in vivo. We
characterized the immune response induced by adoptive transfer of
antigen-pulsed mature DCs into mice depleted or not of CD25%cells.
We found that the development of MHC class I and class H-restricted
IFN-y-producing cells was strongly enhanced in the absence of Treg.
By contrast, Th2 priming was downregulated in the same conditions.
This regulation was independent of IL-10 production by DCs. Of note,
splenic DCs incubated in vitro with Toll-like receptor ligands (LPS or
CpG) activated immune responses which remained sensitive to Treg
function. Our data further show that mature DCs induced higher cyto-
toxic activity in CD25-depleted recipients as compared to untreated
hosts. We conclude that Treg naturally exert a negative feedback mecha-
nism on Thl-type responses induced by mature DCs in vivo.
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DIFFERENTIAL MODULATION OF TH2 CYTOKINE
PRODUCTION BY BACTERIAL TOXINS

O.M. Leavy, E.C. Lavelle, R. Clancy, M.E. Armstrong, E. McNeela,
K.H.G. Mills, Immune Regulation Research Group, Trinity College,
Dublin, Ireland

Cholera toxin (CT) enhances Th2 responses to co-administered anti-
gens. Much of the evidence to date indicates that CT functions as an
adjuvant by modulating dendritic cell activation. However, bacterial AB
toxins also interact with T cells and CT has been shown to induce
apoptosis of CD8" T cells. Here we have examined the influence of CT
on cytokine production and intracellular signaling in CD4* T cells. We
demonstrated that CT inhibited cytokine production by CD3-activated
naive T cells and IFN-y production by Thl clones, but enhanced IL-5
production by committed Th2 cells and type 1 regulatory T (Trl) cell
clones. CT directly induced the production of IL-5, but inhibited IL-2,
11 -4,1.-10 and I1.-13 from ELA4 cells. Activation of IL-5 production by
CT was associated with activation of the MAP kinases p38 and ERK.
Incubation of CT-stimulated EL4 cells with specific inhibitors of p38
($B203580) and ERK (PD98059) resulted in a dose dependent reduc-
tion in CT-induced IL-5 production. In contrast, an inhibitor of JINK
(SP600125) enhanced IL-5 production. Qur findings demonstrate that
CT targets distinct signaling pathways for Thl and Th2 cytokine pro-
duction, but also suggest that distinct signaling pathways are employed
for different cytokines secreted by Th2 cells.
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1L-31, A NOVEL CYTOKINE MADE BY ACTIVATED T
CELLS, SIGNALS THROUGH A NOVEL HETERO-DIMERIC
RECEPTOR COMPLEX EXPRESSED IN SKIN

Jane A. Gross, C. Sprecher, A. Hammond, S. Dillon, M. Dasovich,
J. Kuijper, J. Kramer, F. Grant, S. Presnell, Zeren Gao, T. Whitmore,
R. Kuestner, M. Maurer, J. Bilsborough, B. Harder, M. Rosenfeld-
Franklin, S. MUDRY], J. Johnson, c. CLEGG, H-P. Ren, K. Waggie,
P. Shea, D. DONG, T. R. Bukowski, J. Parrish-Novak, and D. Foster,
ZymoGenetics, Inc, 1201 Eastlake Ave. E, Seattle, WA 98102, USA

‘We have identified a novel four-helix bundle cytokine, designated IL-31,
which binds and signals through a novel heterodimeric receptor com-
posed of a gp130-like receptor (IL-31RA) and oncostatin M-receptor B
(OSM-Rp). The IL-31 ¢cDNA contains an opening reading frame encod-
ing a 164 amino acid precursor and a mature polypeptide of 138 amino
acids. The gene structure of IL-31 is most closely related to LIF, oncos-
tatin M (OSM) and Cardiotrophin. Northern blot analysis revealed low
levels of IL-31 specific mRNA transcripts in bone marrow, peripheral
blood mononuclear cells, testes and salivary gland. More importantly, the
cDNA for IL-31 was isolated from an activated T cell library and is
produced by activated T cells and NK cells. Semi-quantitative RT-PCR
indicates that IL-31 is expressed early after T cell activation in predomi-
nantly CD4 + T cells and CD8 + T cells. IL-31 is preferentially expressed
by Th2 cells, but is also produced (at lower levels) by Thl T cells.
IL-31 receptor can be induced in peripheral blood monocytes and skin
fibroblasts, whereas epithelium from skin, lung and prostate express both
receptors constitutively. IL-31 can induce STAT activation in cells ex-
pressing both IL-31R and OSMR-P and can induce YL-6, IL-8 and MCP-1
in some epithelial cell Lines. Subcutaneous delivery of IL-31 induces
alopecia and pruritis in BALB/c and C57BV/6 mice. Histology of the
regions of hairloss reveals hyperkeratosis, acanthosis and inflammation.
Transgenic mice overexpressing IL.-31 develop a severe pruritic skin
phenotype resembling intrinsic atopic dermatitis. Taken together, these
data indicate that IL-31 is a novel cytokine produced by activated Th2
skewed T cells and may play a role in promoting atopic skin diseases.
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DELINEATION OF THREE SEPARATE
IMMUNOGLOBULIN-BINDING SITES IN EACH Ciq HEAD

V.P. Zav’yalov, V.M. Tischenko, G.A. Zav’yalova, Russian Research
Center for Molecular Diagnostics and Therapy, Moscow, Russia

Crystallographic studies revealed that the TNF and the globular Ciq
module of mouse adipocyte complement related protein (mACRP30)
have a closely related tertiary structure and trimeric organization. In this
work the human Clq head conformation is designed using the atomic
co-ordinates of mMACRP30. The spectroscopic studies and modification
with 2-oxy-5-nitrobenzylbromide show that all the three Trp residues in
each human Clq head are exposed on the protein surface. Modification
of the two less accessible Trp residues significantly affects the
complement-dependent cytotoxicity (CDC). The pronounced effect of
modification of the specific Trp and Arg residues on the CDC atlows
delineating three separate immunoglobulin-binding sites in each Clq
head. The scanning calorimetry data reveal interacting globular do-
mains in each human Clq head at the neutral pH region. Ionization or

modification of His residues completely abolishes the interaction. This

feature may regulate the activity of the classical complement pathway
in the inflammation sites.
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HIGH FREQUENCY OF TNF-¢ ALLELES -238A AND -376A
IN SARDINIA

Maria C. Morale'?, Sebastian A. Wirz!, Bianca Marchetti?, Alasdair M.
Barr’, Stefano Sotgiu®, Giulio Rosati®, Maura Pugliatti®, Orazio
Giliberto*, Tamas Bartfai!, Bruno Conti!, ! The H. Dorris Neur. Res.
Center. The Scripps Research Institute. La Jolla, CA, USA. 2 OASI
Institute, Troina, Italy. > University of Sassari, Sassari, Italy.
44 Canizzaro Hospital, Catania, Italy

The G to A single nucleotide polymorphisms (SNPs) at position — 376-
and — 238 in the promoter of the tumor necrosis factor alpha (TNF-a)
gene have been independently correlated with numerous diseases. Alle-
les TNF 3744 and TNF.,35, are considered rare as they are normally
found throughout the world with very low frequencies even when a
correlation with a disease was found. We report that the frequency of
TNF ., and TNF ;34, is remarkably elevated in individuals from the
island of Sardinia (0.32 and 0.36, respectively, with over 56% of the
subjects tested carrying these alleles) as compared to Sicily (0.03 and
0.06), where it is similar to other populations throughout the world.
Such elevated frequency may be the result of a selective pressure on
TNFA or on neighboring genes, including the HLA genes, or of genetic
drift. This finding indicates that Sardinia is an ideal location to elucidate
further the correlation between TNF-o SNPs and the diseases which
they have been associated. These diseases include malaria, endemic in
Sardinia until the end of the 1940s, as well as multiple sclerosis and type
I diabetes, two autoimmune diseases present in this island with an
unusually high frequency and co-morbidity. (Sponsored by Novartis
Foundation).

111

310

TNF-a BINDS TO THE VARIANT SURFACE GLYCPROTEIN
OF TRYPANOSOMA CONGOLENSE .

Henry Tabel and Guojian Wei, Department of Veterinary Mlcroblology,
University of Saskatchewan, Saskatoon, SK, Canada

We recently showed that early mortality of mice experimentally in-
fected with . congolense or T. brucei is mediated by IFN-y (Shi et'al.
Eur. J. Immunol. 2003. 33:108). There is ample evidence in the litera-
ture that TNF-a is a major mediator in the pathogenesis of African
trypanosomiasis. Although we were able to show the presence of many
cytokines in the plasma of infected mice by ELISA method, we failed to
demonstrate a consistent presence of TNF-a. We hypothesized that
TNF-o might bind to soluble variant surface glycoprotein (sVSG).
sVSG has been shown to be present in the plasma of infected mice.:
Using ELISA, we very recently demonstrated that sVSG very effec-
tively inhibited the binding of the detection antibody to TNF-o.. Using
simjlar techniques, we showed the complex of sVSG and TNF-o. in
vivo. The binding of TNF-a to sVSG has important implications in the
pathogenesis of the disease.
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ROLE OF CELL-SPECIFIC TNF PRODUCTION
IN THE RESISTANCE AGAINST PATHOGENS REVEALED
BY CONDITIONAL GENE TARGETING

S.I1. Grivennikov!, A.V. Tumanov'?, A. A. Kruglov!, J. Takeda®,
B.Clausen®, I Forster®, L. Tessarollo®, D.V. Kuprash!and
S.A. Nedospasov’®, !Engelhardt Institute of Molecular Biology,
Moscow, Russia; 2NCI and ® BRP, SAIC Frederick, Frederick MD,
USA; “Institute of Genetics, University of Cologne, Germany;
SResearch Institute for Microbial Diseases, Osaka, Japan,
Moscow/Russia; Frederick/USA; Cologne/Germany; Osaka/Japan

TNF plays a critical role in host defense and maintenance of secondary
lymphoid tissues. TNF is produced in vivo by various cell types,
including cells of both hematopoietic and non-hematopoietic origin. In
order to evaluate the specific contribution of different cell types into
pleiotropic TNF functions, we generated mice with “floxed” configu-
ration of the TNF gene and then crossed them to MLys®cr,

CD19°/C and ick-Cre mice. As a result, TNF gene was deleted in
macrophages/granulocytes or in B or in T cells. Phenotypic analysis
revealed distinct and specific functions of TNF derived from each of
these cell types. Several cell types contributed to systemic TNF produc-
tion in response to LPS. However, deletion of TNF gene in macroph-
ages only was sufficient to prevent lethal shock induced by LPS/D-Gal.
Interestingly, all strains with tissue-specific TNF inactivation showed
distinct phenotype in Listeria model. In addition, deletion of TNF in
lymphocytes resulted in abnormal immunoglobulin responses and de-
fects in secondary lymphoid tissues.
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DISTINCT RECOGNITION MOTIFS IN LTfR vs CD40
FOR TRAF3 SIGNALING

Kathryn R. Ely*, Chenglong Li, Paula S. Norris, Chao-Zhou Ni, Arold
C. Satterthwait, John C. Reed, Carl F, Ware, The Bumnham Institute, La
Jolla, CA 92037, La Jolla Institute for Allergy and Immunology, San
Diego, CA 92121

Lymphotoxin-f receptor (LTBR) and CD40, are members of the tumor
necrosis (TNF) family of signaling receptors that regulate cell survival
or death through activation of NF-xB. These receptors transmit signals
through downstream adaptor proteins called TRAFs (TNFR-associated
factors). The crystal structures of a series of TNF signaling molecules
have been determined, each in complex with TRAF3. Comparison of
TRAF3 bound to LT8R, CD40, and the downstream regulator TANK,
showed that the molecules bind to the same binding crevice on TRAF3.
The crystal structure of the cytoplasmic domain of LTBR revealed an
unexpected new recognition motif IPEEGD that is distinct in sequence
and structure from the PVQET motif in CD40 and PIQCT in TANK.
The analysis revealed structurally adaptive ‘hot spots’ in the TRAF3
crevice that provide a gallery of distinct molecular interactions required
for specific signaling events. Numerous TNF receptors engage TRAFs.
Thus the formation of each complex has important consequences. The
adaptability defined in this study provides molecular insight into the
complex cellular milieu of TRAF-mediated signaling.
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THE TNF REGION IN COELIAC DISEASE

Jacqueline Daly, Ross McManus, Richard Hagan, Anthony Ryan,
Barbara Ryan,Yeng Ang, Richard Farrell, Donald Weir, Dermot
Kelleher, Dublin Molecular Medicine Centre, St James’s Hospital and
Trinity College Dublin, Ireland.

Aim: The aim of this study was to investigate the role of the TNF region
in susceptibility to coeliac disease.

Methods: Three SNPs, and five microsatellite polymorphisms in the
TNF region were analysed in 100 healthy controls and 120 treated
coeliac patients (on gluten-free diet).

Results: Significant associations between these TNF polymorphisms
and coeliac disease were found. Strongest associations were observed
for the TNF-308-2, TNFBI, TNFb3 and TNFdl alleles individually
(OR > 4.0 for each). We also investigated TNF-a production by PBMC
from these controls and patients. TNF-a production was significantly
higher by resting and activated PBMC from patients compared to
controls (p < 0.02 for all conditions tested). However, no direct rela-
tionship between TNF-a levels and TNF polymorphisms was found.
Haplotype analysis demonstrated that the coelaic associated haplotype
extends right through the TNF region. The most common haplotype in
patients was the combination of TNFa2, TNFb3, TNFcl, TNfdl,
TNFe3, TNF-308-2, TNF-238-1, TNFB-1, termed the ‘TA’ haplotype.
This haplotype is present in 14.4% of controls compared to 50.0% of
patients, p < 0.001. When HLADQBI1*020] was included in the analy-
sis, this “TA + 0201” haplotype was present in 10.0% of controls com-
pared to 32.8% of patients, p < 0.006. Interestingly, some of the TNF
alleles on the ‘TA +201” haplotype appear to be inherited indepen-
dently of the *020! allele. The “TA’ haplotype was also presentin 17.2%
of patients who did not carry *0201.

Conclusion: These results support the view that a site in or near the
TNF region may contribute to the risk of developing coeliac disease.
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TRAIL-RESISTANT CELLS SENSITIZED TO APOPTOSIS
BY SELECTIVE DOWN REGULATION BY siRNAs

TO INHIBITORS OF APOPTOSIS BCL-2, FLIP, SURVIVIN
OR XIAP.

M. Chawla-Sarkar, D.J. Lindner, B.S. Jacobs, E.C. Borden, Cleveland
Clinic Foundation, Cleveland, Ohio 44195 USA

TRAIL/Apo2L shares homology in its extracellular domains with
members of the tumor necrosis factor family. However, melanoma cells
were relatively resistant to apoptosis by TRAIL /Apo2L.. We postulated
that resistance might resuit from expression of bel-2, FLIP (an inhibitor
of caspase 8) or intracellular inhibitors of apoptosis (IAPs) such as
XIAP or survivin that result in suppression of caspase 3 actions.
Lipofectamine-mediated transfection of resistant A375 melanoma cells
with siRNAs (20-40 nM) to each of these apoptosis-modulating genes
was 60-90% effective at 48 or 72 hrs in inhibiting gene product expres-
sion without effects on IFN-stimulated genes (STAT1, ISG15). No
significant apoptosis (< 10% assessed both by TUNEL and Annexin
V/PI staining) was evident at 60-72 hrs in A375 cells after treatment
with lipofectamine, TRAIL (100 ng/ml), or siRNAs alone. When
TRAIL was added for 16-24 hrs after 48 hrs of treatment with each
siRNA, marked increases in apoptosis resulted with overall apoptotic
cell frequencies of 40-70%. TRAIL alone resuited in 5-15x increase of
caspase 8; transfection with each of the siRNAs further augmented
caspase 8 by 3-6x. An apoptotic protease, poly ADP-ribose polymerase
(PARP), downstream of caspase 3, was not activated by TRAIL alone.
However, after transfection with each of the siRNAs, PARP cleavage
resulted. Analogous results were obtained in a renal carcinoma, SK-
RC45 assessed similarly. Thus, TRAIL resistance was overcome in
melanoma and renal carcinoma either by interfering with expression of
modulators of mitochondrial membrane integrity (bcl-2) or initiator and
executioner caspases (IAPs).




Eur. Cytokine Netw., Vol. 14, Suppl., Sepr. 2003

TOLL-LIKE RECEPTORS




114

316

TOLL-LIKE RECEPTOR (TLR)-4 ACTIVATES IRF-3
IN A COMPLEX WITH THE NF-xB SUBUNIT p65

Claudia Wietek, Sinead M. Miggin, Luke A.J. O’Neill, Department of
Biochemistry, Trinity College Dublin, Ireland

The interferon regulatory factor (IRF)-3 is a key transcription factor in
the innate host response to bacterial lipopolysaccharide (LPS), which is
sensed by the Toll- like receptor (TLR)-4, or to viral infection, which is
largely driven by TLR3. Upon activation it binds to the interferon-
stimulated response element (ISRE) to induce transcription of a subset
of chemokines and cytokines including interferon-beta (JFNbeta).
Virus- induced activation of IRF-3 has been examined in detail, culmi-
nating in the determination of critical C- terminal phosphorylation sites
and the recent identification of an activating kinase complex comprising
IKK¢ and TBK-1. LPS/TLR4- signalling to IRF-3 however employs a
different pathway, which is IKKe- independent and does not lead to
phosphorylation of the critical C- terminal residues.

Here we have examined the TLR4 signalling to IRF-3 and compared it
to TLR3. We have found that inhibitors of NF-xB block LPS-induced
activation of IRF-3 and that p65-deficient mouse embryonic fibroblasts
(MEFs) are impaired in TLR4- signalling to the ISRE. TLR-3 signalling
to IRF-3 however was neither affected by the NF-kB inhibitors nor by
the loss of p65. We also show that p65 promotes the transactivation
function of a Gal4-IRF-3 fusion protein and find that IRF-3 interacts
with p65 endogenously in unstimulated cells. Upon stimulation with
LPS, p65 was detected in the IRF-3 complex at the ISRE. Our study
therefore provides a mechanism for IRF-3 activation by LPS, identify-
ing a novel role for p65 and the NF-xB signalsome.
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DUAL ROLE OF TOLL-LIKE RECEPTOR (TLR)4

IN SEPTIC PERITONITIS IN MICE: PROTECTION

BY TLR4 DURING INITIAL INFECTION IS LOST WHEN
PERITONITIS COMPLICATES ACUTE PANCREATITIS

D.J. van Westerloo, S. Weijer, MJ. Bruno, A F. de Vos, S. Florquin and
T. van der Poll, Academic Medical Center, Amsterdam, Netherlands,
Amsterdam, Netherlands

Pancreatitis is frequently complicated by Gram-negative infections.
TLR4 plays a major role in the antibacterial host defense against
Gram-negative infection; however, little is known about the role of
TLR4 during infections complicating critical illness such as pancreati-
tis. We determined the influence of pancreatitis on host response to
E. coli induced peritonitis in TLR4 competent and deficient mice.
Wild type and TLR4 mutant mice received 5*10* CFU E. coli i.p.,
preceded by 12 hourly injections of either cerulein or saline (sham).
TLR4 deficient mice subjected to peritonitis displayed a reduced ability
to clear E. coli (more CFU in peritoneal lavage fluid, liver and blood
(P <0.05)). In separate experiments, pancreatitis developed compara-
bly in Wt and TLR4 mutant mice. When peritonitis was preceded by
acute pancreatitis, there was a marked decrease in host defense in Wt
mice (CFU in PLF, blood and liver all higher in pancreatitis/peritonitis
mice, P < 0.05 vs sham/peritonitis); however, this decreased host de-
fense was absent in pancreatitis/peritonitis TLR4 mutant mice.
Therefore: 1. TLR4 is important for host defense against E. coliinduced
septic peritonitis. 2. Pancreatitis reduces host defense to septic perito-
nitis in Wt mice. 3. The role of TLR4 in host defense against septic
peritonitis is lost when this infection complicates pancreatitis.
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TOLL-LIKE RECEPTOR 2 MEDIATES LUNG
INFLAMMATION INDUCED BY NON-MANNOSE-CAPPED
LIPOARABINNOMANNAN

Catharina W. Wieland’, Sylvia Knapp’, Sandrine Florquin®, Alex F. de
Vos!, Kiyoshi Takeda®, Shizuo Akira®, Douglas T. Golenbock?,
Annelies Verbon®, Tom Van der Poll' %, ! Laboratory of Experimental
Internal Medicine, the 2 Department of Pathology, the * Department of
Internal Medicine, Division of Infectious Diseases, Tropical Medicine
and Aids, Academic Medical Center, University of Amsterdam, The
Netherlands, the * Department of Biochemistry, Hyogo College of
Medicine, Nishinomiya, Japan and the “Division of Infectious
Diseases and Immumnology, University if Massachusetts Medical
School, Worcester, MA

Non-mannose-capped lipoarabinomannan (Aral.AM) is part of the cell
membrane of atypical mycobacteria. To determine the capacity of
AralLAM to induce lung inflammation in vivo, and to determine the
signaling receptors involved herein, wild type (WT) mice, Lipopolysac-
charide Binding Protein deficient mice (LBP KO), Toll-like receptor
(TLR) 4 mutant mice or TLR2 KO mice were intranasally inoculated
with purified AraLAM. AralLAM induced high lung levels of TNF,
IL-1B, IL-6 and KC and an influx of neutrophils into the pulmonary
compartment of WT mice; LBP KO and TLR4 mutant mice displayed
similar inflammatory responses, whereas in TLR2 KO mice AraLAM-
induced lung inflammation was strongly diminished. However, TLR2
KO mice displayed an unremarkable host defense against pulmonary
infection with the atypical (AralLAM expressing) Mycobacterium (M.)
smegmatis, as reflected by bacterial loads that were similar to the
bacterial burden in WT mice; TNF levels and neutrophil rumbers even
were higher in lungs of TLR2 KO mice. TLR4 mutant mice were
indistinguishable from WT mice during M. smegmatis infection. These
results point out that TLR2 is an important signaling receptor of
AralLAM in lungs in vivo. Nonetheless, TLR2 signaling is not crucial in
host defense against fast growing mycobacteria expressing AralL AM.
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EXPRESSION OF TLRS, ADAPTER MOLECULES
AND INFLAMMATORY MEDIATORS DURING SUBLETHAL
INFECTION WITH S. ENTERICA.

S. Totemeyer’, P. Kaiser?, D.J. Maskell' & C.E. Bryant', ! Dept Clin
Vet Med, University of Cambridge, UK; 2 Institute for Animal Health,
Compton, UK

Toll-like receptors (TLRs) selectively recognise pathogen associated
molecular patterns (PAMPs) produced by either Gram-negative or
Gram-positive bacteria to initiate an innate immune response. We have
investigated the expression of a range of TLRs, adapter molecules such
as MD-2, MyD88 and TIRAP/Mal and inflammatory mediators (iNOS,
TNFa) by real time PCR in C57/BL6 mice. The mice were infected with
Salmonella enterica Typhimurium (S. typhimurium) M525P leading to
a sub lethal infection whereby the bacterial numbers were plateauing
from day 4-7 onwards. In general higher basal RNA levels were ob-
served in spleen compared to liver. During infection expression levels in
spleen did not change very much. In contrast in liver the RNA levels of
TLR-1, TLR-9, iNOS and TNFa show a large increase in response to
infection. TLR-2 mRNA is strongly but transiently induced. TLR-4
mRNA levels also show a transient increase but less and delayed
compared to TLR-2.
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RESPONSE OF BONE MARROW DERIVED
MACROPHAGES TO SALMONELLA ENTERICA INFECTION

S. Totemever!, P. Kaiser?, D.J. Maskell' & C.E. Bryant!, ! Dept Clin
Vet Med, University of Cambridge, UK; 2 Institute for Animal Health,
Compton, UK

Macrophage activation by salmonellae is likely to involve cellular
recognition of a number of pathogen associated molecular patterns
(PAMP). Using Salmonella enterica Typhimurium (S. typhimurium)
MS525P which leads to sub lethal infection in mice, the response of bone
marrow derived macrophages will be investigated in more detail. S.
typhimurium M525P infection leads to the expression and release of
inflammatory mediators such as nitric oxide and various pro-
inflammatory cytokines. As expected the mRNA levels of TLR-2 in-
crease rapidly and transiently during infection. However the mRNA
levels of other TLRs and adapter molecules investigated, did not change
during the course of infection.
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CHLAMYDIA INCREASES INTERFERON-GAMMA
RECEPTOR EXPRESSION THROUGH TOLL-LIKE
RECEPTOR SYSTEM

Kari Ann Shirey and Joseph M. Carlin, Miami University, Oxford,
Ohio/USA

. Interferon-gamma (IFNY) induces indoleamine dioxygenase (IDO),
which effectively inhibits the growth of intracellular Chlamydia in
vitro. Chlamydia significantly increases expression of the IFNy recep-
tor (IFNYR) in HeLa cells even when Chlamydia is inactivated, sug-
gesting that chlamydial antigen and not infection up-regulates cytokine
receptor expression. This study addresses the hypothesis that Chlamy-
dia increases IFNYR expression through activation of the Toll-like
receptor (TLR) system. HEK cells expressing only TLR2, TLR4/MD2
or no TLR were infected with C. psittaci. After 24 h, the cells were
stained with anti-chlamydial LPS and anti-IFNyR antibodies and ana-
lyzed by two-color flow cytometry. Cells not possessing TLRs did not
increase expression of cytokine receptor while those possessing either
TLR2 or TLR4/MD?2 increased IFNYR expression two-fold and 1.6-
fold, respectively. As increases in IFNYR were greater with cells ex-
pressing TLR2 than with cells expressing TLR4/MD2, this suggests
that the chlamydial antigen interacts more strongly with TLR2.
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DIFFERENTIAL ROLE OF TOLL/IL-1 RECEPTORS (TIRS)
IN PROMOTING THE STABILIZATION
OF ARE CONTAINING MRNAS

Julie Tebo, Shyamasree Datta, Michael Novotny, Xiaoxia Li, and
Thomas Hamilton, Department of Immunology, Cleveland Clinic
Foundation, Cleveland, OH USA

IL-1 and LPS are known to promote stabilization of a subset of short-
lived mRNAs containing AU rich elements (AREs) in their 3’UTRs via
IL-1R1 or TLR4,.both members of the Toll/IL-1 receptor (TIR) family.
It is now evident however, that different TIRs promote distinct biologic
responses and stimulate distinct intracellular signaling events. Using
HEK293 cells we observed that signals initiated through IL-1R1 or
TLR4 but not TLR3 can promote the stabilization of several unstable
chemokine mRNAs (e.g., IL-8, Gro, KC). This response required the
ARE motif contained in the 3"UTR of the target gene as demonstrated
using chimeric reporter constructs whose transcription is controlled
through a tetracycline regulated promoter. Both TLR4 and IL-1R1
require the adapter protein myd88 and the IL-1 receptor associated
kinase (IRAK) for signaling while TLR3 responses are independent of
IRAK and use a distinct adapter molecule (TRIF or TICAM) in place of
myd88. IRAK deficient cells retained some ability to stabilize target
mRNAs in response to IL-1 and over-expression of IRAK, though
capable of stimulating activation of NFkB, could not stabilize chemok-
ine mRNA. In contrast over-expression of myd88 did promote stabili-
zation of ARE-containing mRNA. These findings suggest that TIR
signaling for the stabilization of mRNA depends upon signals initiated
through the action of myd88 but are independent of IRAK.
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TOLL-LIKE RECEPTORS - ARE THEY POTENTIAL
THERAPEUTIC TARGETS IN RHEUMATOID ARTHRITIS?

Sandra M.Sacre, PARISA AMJADI and Brian M. Foxwell, Kennedy
Institute of Rheumatology, Imperial College of Science, Technology
and Medicine, London, UK

Rheumatoid arthritis (RA) is a chronic inflammatory disease of the
joints. It is characterised by the presence of an inflammatory synovitis
accompanied by destruction of joint cartilage and bone. Increased
amounts of cytokines and chemokines have been detected in the RA
synovium and joint damage is observed due to the release of metallo-
proteinases from activated fibroblasts and macrophages. Inhibition of
the production of these factors could prove beneficial therapeutically in
this disease. Recent evidence suggests that the innate immune system is
implicated in the initiation of RA. Toll-like receptors have an essential
role in the innate immune system and have been suggested as possible
therapeutic targets in RA. Here we have examined expression of TLRs
1, 2, 3and 4 in rheumatoid arthritis synovial membrane cells and
functional inhibition using neutralising antibodies. Expression of these
TLRs on the macrophage population was found to be ejther extremely
low or not detectable. Neutralising antibodies that can inhibit primary
macrophages stimulated in virro were unable to block release of IL-6,
IL-8 or TNF in theumatoid arthritis synovial membrane cells.
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TOLL-LIKE RECEPTOR 4 CONTRIBUTES

TO A PROTECTIVE IMMUNE RESPONSE TO KLEBSIELLA
PNEUMONIA IN PREVIOUSLY HEALTHY MICE, BUT NOT
IN MICE WITH A PREEXISTING ACUTE PHASE PROTEIN
RESPONSE

R. Renckens!, A.E de Vos'and T. van der Poll'* Acad Med Ctr,
Amsterdam, Netherlands: * Lab Exp Int Med, 2 Dpt Infect Dis, Trop
Med & AIDS

Background: TLR4 has been implicated in the innate immune re-
sponse to Gram-negative bacteria. Klebsiella pneumoniae is 2 Gram-
negative respiratory pathogen that especially afflicts hospitalized pa-
tients.

Objective: To determine the role of TLR4 in host defense against
Klebsiella pneumonia in previously healthy mice, and in mice with a
sterile acute phase protein response (APR) (such as commonly ob-
served in patients with preexisting disease).

Methods: TLR4 mutant C3H/HeJ mice and normal wild type (WT)
C3H/HeN mice were injected subcutaneously with turpentine (to in-
duce an APR) or saline (control) in both hind limbs two days before
intranasal inoculation with XK. pneumoniae.

Results: Turpentine-injected mice demonstrated weight loss and an
APR (P < .05 vs saline). Pulmonary bacterial clearance was impaired in
control TLR4 mutant compared to WT mice (P <.05). In contrast,
TLR4 mutant mice with an APR displayed bacterial loads that were
similar to WT mice with an APR. An APR was associated with reduced
cytokine and chemokine levels, and a reduced myeloperoxidase activity
in lungs when compared to control mice, regardless of the presence or
absence of a functional TLR4.

Conclusion: In the presence of an APR, TLR4 loses its protective role
in host defense against K. pneumoniae pneumonia.
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TOLL-LIKE RECEPTOR-2 INHIBITS CELLULAR
RESPONSES AGAINST CANDIDA ALBICANS THROUGH
PATHWAYS MEDIATED BY IL-10 AND CD4

+CD25 + REGULATORY T CELLS

Mihai G. Netea’, Roger Sutmuller?, Corinna Herman®, Chantal A.A.
Van der Graaf', Jos W.M. Van der Meer', Thomas Hartung®, Gosse
Adema?, and Bart Jan Kullberg'* Department of Medicine’ and Tumor
Immunology?, University Medical Center St. Radboud, Nijmegen, The
Netherlands, and Department of Biochemical Pharmacology?,
University of Konstanz, Germany

Toll-like receptor (TLR)-2 and TLR4 have been shown to be involved in
recognition of Candida albicans. Surprisingly, TLR2 knock-out (-/-)
mice were more resistant to disseminated C. albicans infection com-
pared to control mice: survival of TLR2—-/-~ mice was 40% compared
with 0% in TLR2+/+ mice after a lethal Candida challenge; fungal load
10- to 20-fold lower in the organs of TLR2—/— mice. This was associated
with an increased chemotaxis and enhanced candidacidal capacity of
TLR2-/- macrophages. The increased resistance of TLR2~/— mice to
disseminated candidiasis is due to severely impaired I1.-10 production,
whereas the release of proinflammatory cytokines TNF and IL-1 was
normal. Moreover, TLR2-/- mice showed a 50% decrease in the CD4"
CD25 + regulatory T (Treg) cell population, and in-vitro experiments
demonstrated induction of the survival of Treg cells by TLR2 agonists.
The deleterious role of Treg cells on the innate imune response during
disseminated candidiasis was demonstrated by the improved resistance
to disseminated candidiasis after specific depletion of Treg cells. In
conclusion, TLR2 mediate I1.-10 production and Treg survival, and C.
albicans induces immunosuppression through these mechanisms to
escape the immune system. This represents a novel pathogenetic
mechanism in fungal infections.
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NOD2 MEDIATES INDUCTION OF THE
ANTIINFLAMMATORY CYTOKINE IL-10 BY
TLR2-LIGANDS: RELATION WITH CROHN’S DISEASE

Mihai G. Netea!, Dirk de Jong?, Bart-Jan Kullberg!, Ton Naber?, and
Jos W. M. Van der Meer" Department of Medicine' and
Gastroenterology?, University Medical Center St. Radboud, Nijmegen,
The Netherlands

Nod2 is an important susceptibility gene in Crohn’s disease. However,
no pathogenetic explanation for this association is available. Using
PCR and restriction fragment length polymorphysm analysis we have
identified four Crohn’s disease patients homozygous for the 3020insC
frameshift mutation. When mononuclear cells (MNC) from these pa-
tients were stimulated with LPS, production of TNF, IL-6 and IL-10
was similar compared to six Crohn’s patients without the mutation and
six healthy volunteers. In contrast, when MNC from the patients were
stimulated with the TLR2 agonists peptidoglycan and Pam3Cys li-
popeptide, a severely impaired IL-10 (10 to 20% of normal production,
p < 0.01), but not TNF and IL-6 release, was found. Bacteroides species
from the intestine have been suggested to induce inflammatory reac-
tions in Crohn’s disease. Stimulation of cytokine production by B. fra-
gilis.was TLR2-dependent and TLR4-independent, as we demonstrate
in knock-out mice. MNC of Crohn’s patients with the Nod2 polymor-
physm produced significantly less IL-10 upon stimulation with B. fra-
gilis (25 10 40% of normal production, p < 0.03). In conclusion, Nod2 is
essential for the release of IL-10 induced by TLR2 agonists in the
intestinal tract, and this is the first mechanism to explain the increased
susceptibility to Crohn’s disease in patients with Nod2 mutations.
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THE ROLE OF BRUTON’S TYROSINE KINASE
IN CYTOKINE PRODUCTION BY HUMAN
MACROPHAGES

John McDaid, Nicole Horwood, Tara Mahon, David Webster and Brian
Foxwell, Kennedy Institute of Rheumatology Division, Imperial
College school of Medicine, London (UK)

Bruton’s tyrosine kinase (Btk) is a member of the Tec family of tyrosine
kinases. Deficiency of Btk results in immunodeficiency (X-linked ag-
ammaglobulinemia, XL.A) in humans, a disease characterised by low
amounts of B cells and immunoglobulins. Previously, we have shown
that Bik-deficient peripheral blood mononuclear cells from XLA pa-
tients have impaired TNFa to TLR-4 ligand bacterial LPS. Addition-
ally, overexpression of Btk in normal human macrophages results in
enhanced TNFa production, to LPS, by stabilisation of TNFo. mRNA
(JEM in press). We have now extended our studies to examine a number
of inflammatory cytokines and different stimuli. Investigation of cytok-
ine responses using TLR-2 ligands, zymosan and Pam-3-cis, in XLA
patients has shown that TNFa and IL-1B responses are severely abro-
gated. Other cytokines, IL-6, IL-8 and IL-10 were unaffected in XLA
patients when PBMC were activated with either LPS or Pam-3-cis.
However, IL-6 and IL-8 were severely reduced in XL A patients stimu-
lated with zymosan. Similarly, overexpression of Btk in normal mac-
rophages resulted in enhanced TNFa production to LPS, zymosan and
Pam-3-cis but had no effect on other cytokines namely IL-6, IL-8 and
TL-10. These results show that Btk has an important role in signalling of
both TNFa and IL-1, in response to a broad range of TLR ligands.
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TLR3 SELECTIVELY SIGNALS VIA MAL AND IKKp
TO INDUCE NFxB ACTIVATION AND CYTOKINE
PRODUCTION IN HUVEC

Anna Lundberg, Jennifer Grosjean, Brian Foxwell, Marc Feldmann,
The Kennedy Institute of Rheumatology, London, UK

Toll-like receptors (TLR) are innate immune recognition molecules that
are essential in identification of microbial products. Amongst these,
TLR3 is described as the receptor for double-stranded (ds)RNA, a
molecular pattern associated with viral infections. The signalling path-
ways activated through specific TLRs are being elucidated and differ-
ences are starting to emerge, where responses specific for distinct TLRs
are dependent on the regulation of a set of adaptor molecules. We have
investigated TLR3 signalling in human umbilical vein endothelial cells
(HUVEC) and -dendritic cells (DC). Here we demonstrate that the
responses initiated from TLR3 stimulation are cell type dependent. We
observed in HUVEC that TLR3 specifically uses the adaptor molecule
Mal (MyD88-adaptor-like) to regulate cytokine production in a NFxB
and IKKB (IxB kinase) dependent pathway. This is in contrast to
previous studies using the HEK293 cell line, where the -adapter mol-
ecule TRIF (TIR domain-containing adapter inducing IFN-beta) and
IKKe were suggested to control this pathway. By contrast, in DC we
show that, although TLR3 induces IFN-inducible genes, this is inde-
pendent of NFkB and IRF-3in a pathway that appears not to be
controlled by Mal. Our results provide new insight into the molecular
mechanisms leading to human cell activation during viral infection.
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REGULATION OF THE HUMAN TRIF GENE

Matthew P. Hardy, Anne F. McGettrick and Luke A.J. O’Neill,
Department of Biochemistry and Biotechnology Institute, Trinity
College Dublin, Dublin, Ireland

Our understanding of the mechanisms by which the adaptor proteins for
the Toll-like receptors (TLRs) facilitate signaling in response to
pathogen-associated molecular patterns (PAMPs) such as LPS is grow-
ing at a rapid pace. In comparison, however, the regulation of these
adaptor proteins (which curmrently include Mal/TIRAP, MyD88,
TRIF/TICAM-1, SARM/DRP and TIRP/TICAM-2) at the genomic
level is poorly understood. In order to address this deficiency, we have
used promoter-deletion reporter constructs to perform a detailed anno-
tation of the human TRIF gene and fine analysis of the basal and
inducible promoter elements lying 5’ to the site of initiation of tran-
scription. We identified a distal region with the ability to negatively
regulate basal transcription and a proximal region that confers approxi-
mately 70% of the basal transcriptional activity. The human TRIF gene
can be induced by over-expression of multiple stimuli. Induction of
TRIF by TRIF itself, TLR3, IRF3, LPS, TNFa and IL-1 all require a
distal NFkB element, while induction by TLR4 and Mal and MyD88
appear to require a more proximal element. TRIF would therefore
appear to be dynamically regulated by a large number of stimuli,
emphasising its importance as a regulator of innate immunity.
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TOLL-LIKE RECEPTOR 4 CONTRIBUTES TO THE
EFFICIENT CONTROL OF INFECTION WITH THE
PROTOZOAN PARASITE LEISHMANIA MAJOR

Pascale Kropf', Marina A. Freudenberg®, Manuel Modolell®, Helen P.
Price?, Shanti Herath', Simone Antoniazi!, Chris Galanos®, Deborah F.
Smith? and Ingrid Miiller', * Imperial College London, Faculty of
Medicine, Department of Immunology, London, UK, ?Imperial
College London, Faculty of Life Sciences, Wellcome Trust
Laboratories for Molecular Parasitology and Centre for Molecular
Microbiclogy and Infection, Department of Biological Sciences,
London, UK, *Max-Planck-Institut fiir Immunbiologie, Freiburg,
Germany

The essential role of Toll like receptors (TLR) in innate immune
responses to bacterial pathogens is increasingly recognized, but very
little is known about the role of TLRs in host defence against infections
with eukaryotic pathogens. In the present study, we investigate whether
TLRs contribute to the innate and acquired immune response to infec-
tion with the intracellular protozoan parasite Leishmania major. Our
results show that TLR4 contributes to the control of parasite growth in
both phases of the immune response. We also address the mechanism
that results in killing or growth of the intracellular parasites. Control of
parasite replication

correlates with the early induction of inducible nitric oxide synthase in
TLR4 competent mice whereas increased parasite survival in host cells
from TLR4 deficient mice correlates with higher activity of arginase, an
enzyme known to promote parasite growth. This is the first study
showing that TLR4 contributes to the effective control of Leishmania
infection in vivo.
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THE MURINE IRAK2 GENE GENERATES 4 SPLICE
VARIANTS, ONE OF WHICH IS INHIBITORY

Matthew P. Hardy and Luke A. J. O’Neill, Department of Biochemistry
and Biotechnology Institute, Trinity College Dublin, Dublin, Ireland

IRAK-2 is a protein that participates in signal transduction by the IL-1
receptor/Toll-like receptor (TLR) superfamily. We have performed de-
tailed genomic analysis of the murine Irak2 gene. Irak2 is alternatively
spliced to generate 4 different natural isoforms with potentially diverse
functions. The full-length protein has been designated Irak-2a; another,
called Irak-2b, is missing a region between the putative death and
kinase domains whose function is still unknown. A third isoform
(Irak-2c) lacks the entire N-terminus and the fourth (Trak-2d) lacks both
the death domain and a small region at the C-terminus. The Irak-2¢
mRNA is also distinguished by its own 5’ UTR and promoter elements,
suggesting a distinct function. Functional studies showed that Irak-2¢
behaved as a dominant negative in comparison to Irak-2a, -2b and -2d,
which all ectopically induced NFxB-luciferase expression and en-
hanced the expression of LPS-induced NFxB activity in murine
NIH3T3 cells. Interestingly, no evidence of alternate human JRAK-2
variants was found, suggesting that the IL-1R/TLR system is differen-
tially regulated in humans and mice. Surprisingly, full-length murine
Trak-2 acted as an inhibitor of TNFo~-induced NFxB, while human
IRAK-2 acted as a potentiator, further suggesting that these orthologues
have divergent functions despite a high degree of amino acid identity.
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PI3K AND NEGATIV'E REGULATION OF TLR SIGNALING

Taro Fukao" 2, Masanobu Tanabe®, Yasuo. Terauchi®, Takashi
Kadowaki®, Tsutomu Takeuchi® and Shigeo Koyasu?, * Centre
d’Immunologie Marseille Luminy, Marseille/FRANCE; 2 Dept.
Microbiol. & Immunol, ® Trop. Med. & Parasitol. Keio Univ. Sch.
Med., Tokyo/JAPAN; “ Dept. Metabolic Diseases, Grad. Sch. Med.,
Univ. Tokyo, Tokyo/JAPAN)

Although Toll-like receptors (TLRs)-mediated interleukin 12 (IL-12)
production by dendritic cells (DCs) confers protection against harmful
invasions by regulating both innate and adaptive immunity, its dysregu-
lation may lead to detrimental effects on hosts. We demonstrate in this
study that phosphoinositide 3-kinase (PI3K) negatively regulates
TLRs-induced IL-12 synthesis by DCs. TLRs stimuli inducing IL-
12 production concomitantly elicit PI3K activation in DCs, but both
PI3K” and PI3K inhibitor-treated DCs demonstrated increased IL-12
production. Consistently, activations of several signal transduction
pathways triggered by TLRs (including p38 mitogen activated protein
kinase pathway) are enhanced in such DCs with low PI3K activity. As
the physiological consequence, enhanced T helper cell type 1 (Thl)
response and a healing phenotype were observed upon Leishmania
major infection in PI3K™" mice on a L. major-sensitive BALB/c
background. Our findings suggest the presence of negative regulatory
mechanisms involving PI3K for TLR signaling during innate immune
activation thar likely contribute to prevention of excessive Thl polar-
ization causing undesirable immune responses.
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PI3-KINASE INHIBITION RESULTS
IN THE HYPER-RESPONSIVNESS OF DENDRITIC CELLS
TO LPS AND DS RNA POLY(1:C)

FEzra Aksoy?, Wim Vanden Berghe?, Sophie Detienne’, Stan Goriely’,
Guy Haegeman?, Michel Goldman' and Fabienne Willems',
! Laboratory of Experimental Immunology, Université Libre de
Bruxelles, B-1070, Brussels, Belgium, > Department of Molecular
Biology, University of Gent-VIB, KL.Ledeganckstraat 35,
B-9000 Gent, Belgium, Brussels, Belgium

Distinct negative regulatory mechanisms within the innate immunity
exist to achieve controlled activation of the immune responses enabling
protection from detrimental effects of an exacerbated or overshooting
reacrions.

Herein, we provide evidence that phosphoinositol-3 kinase (PI3K) is a
negative feedback regulator of LPS and double stranded (ds) RNA
poly(I:C) specific signaling pathways which limits the production of
inflammatory mediators in monocyte-derived dendritic cells (DCs).
Inhibition of PI3K using wortmannin markedly enhanced LPS and
poly(I:C) inducible NF-xB, mitogen-activated protein kinases
(MAPKSs) and dsRNA activated Ser/Thr kinase PKR activation result-
ing in heightened IL-12 and TNF-a production. Furthermore, activation
of PI3K was found to limit type I IFN-B synthesis and subsequent
Stat-1 Tyr 701 phosphorylation in an autocrine/ paracrine fashion in-
duced by LPS and poly(I:C). Accordingly, current experiments are in
progress to elucidate the distinct role of PI3K-mediated negative con-
trol on NF-xB and ISRE-driven promoters activated by TLR-4/TLR-3
triggering.

Our findings strongly suggest that PI3K represents a critical component
of the TLR-4/TLR-3 dependent negative control mechanism that limits
the magnitude of the inflammatory responses.
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TOLL-LIKE RECEPTOR 10 IS EXPRESSED BY HUMAN B
CELLS AND PLASMACYTOID DC, AND HAS NO
FUNCTIONAL EQUIVALENT IN MOUSE

Claire Chaffois, Estelle Merck, Claude Gaillard, Virginie Saulnier,
Giorgio Trinchieri, Elizabeth E.M. Bates, Laboratory for
Immunological Research, Schering-Plough. 27 chemin des peupliers,
69571 Dardilly cedex. France. :

Correspondance to: elizabeth.bates @spcorp.com.

Toll like receptors (TLRs) represent a family of mammalian proteins
involved in responses to pathogen-derived products. 10 TLRs are de-
scribed for human and rat, but only 9 for mouse. We present evidence
for the lack of TLR10 in mouse due to a retroviral insertion in the
coding portion of this gene; a presumably functional TLR10 gene is
present in rat. TLR10 is part of a gene locus which also contains TLR1
and TLRG, closely related proteins known to associate with TLR2 for
ligand recognition.

We present evidence that TLR10 in human is expressed by Plasmacy-
toid dendritic cells and B cells. Northern blot shows expression only in
immune tissues, with highest expression in lymph node and spleen.
TLR10 is a heavily N-glycosylated protein of 90-100kDa, as demon-
strated by transfection of a HA-tagged clone, and Western Blot of B cell
lines. We have demonstrated associations between TLRs expressed in B
cells and Plasmacytoid dendritic cells, but not MD-1 or MD-2, by
co-immunoprecipitation. Mutants in a TLR 10-CD4 fusion protein abol-
ished activation of Iuciferase reporters containing cytokine gene pro-
moters.

Human TLR10 represents a functional member of the TLR family and
may contribute to innate immune responses mediated solely or in
conjunction with other TLRs.
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ROLE OF THE TLR2/MYDS88 ACTIVATION PATHWAY
IN GROUP B STREPTOCOCCAL INFECTIONS

G. Teti*, A. Midiri*, C. Beninati*, C. Biondo*, R. Galbo*, S. Akira®,
P. Henneke®, D.Golenbock and G.Teti*, * University of Messina
Medical School, Messina, Italy; ® Osaka University, Osaka, Japan;
SUniversity of Massachusetts Medical School, Worcester, MA and
SFreiburg University, Freiburg, Germany

Toll-like receptors (TLRs) are involved in pathogen recognition by the
innate immune system. Toll-like receptor 2 (TLR2) and the adaptor
molecule myeloid differentiation factor 88 (MyD88) were previously
shown to mediate in vitro cell activation induced by group B strepto-
coccus (GBS). The present study examined the potential in vivo roles of
TLR2 and MyD88 during infection with GBS. Neonatal TLR2- or
MyD88-deficient mice were infected with a full range of GBS doses.
‘When pups were infected locally with a low bacterial dose, none of the
TLR2- or MyD88-deficient mice, but all of the wild-type ones, were
able to prevent systemic spread of GBS from the initial focus. Bacterial
burden was higher in MyD88- than in TLR2-deficient mice, indicating
a more profound defect of host defense in the former animals. When a
high bacterial dose was used, mutant and wild type mice showed similar
high-level bacteremia. Under these conditions, TLR2 or MyD88 defi-
ciency significantly protected mice from lethality, concomitantly with
decreased circulating levels of tumor necrosis factor-o and interleukin
6. These data highlight the double role of TLR2 and MyD88 as impor-
tant host defense factors during initial GBS infection and as mediators
of lethality in the presence of overwhelming sepsis.
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ESSENTIAL ROLE FOR iVIYDSS AND MAL/TIRAP IN
RHEUMATOID ARTHRITIS

Evagelos Andreakos, Marc Feldmann, Brian Foxwell, Kennedy
Institute of Rheumatology Division, Imperial College London,
London, United Kingdom

The mechanisms that regulate inflammatory and destructive processes
in rheumatoid arthritis (RA) remain largely unknown. In this study, we
investigated the involvement of MyD88 and Mal/TIRAP, two adaptor
molecules involved in toll-like receptor (TLR) signalling, in the regu-
lation of key cytokines and matrix metafloproteinases in synovial tissue
from RA patients. Using recombinant adenoviruses to express inhibi-
tory dominant negative forms of these molecules in RA synovial tissue,
we found that both MyD88 and Mal/TIRAP are essential for the
disease-driven production of IL-6 and IL-8, as well as matrix metallo-
proteinases (MMP)-1, 2, 3 and 13. Imterestingly, MyDS88 and
Mal/TIRAP are not required for TNFa or IL-1 production in this
system, a finding that may reflect the cellular source of these molecules
in the RA synovial tissue where the majority of IL-6 and IL-8 comes
from fibroblast-like cells whereas the majority of TNFa comes from
macrophage-like cells. As Mal/TIRAP is a specific adaptor for TLR but
not IL-1R signailing, our results suggest that TLR(s) control inflamma-
tory and destructive processes in RA. The elucidation of this TLR
signalling pathway and the identification of the TLR(s) involved may
thus provide important targets for therapeutic intervention for this
incurable and painful disease.
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INDUCIBLE IL-10 RECEPTOR DYSFUNCTION - A NEW
ROLE FOR TOLL-LIKE RECEPTORS IN THE LUNG

A. Donald Cohen, Stefan Fernandez, Purnima Jose, Rita Avdiushko,
Alan M. Kaplan, University of Kentucky, Dept. of Microbiology,
Immunology and Molecular Genetics. Lexington, KY, USA
40536-0084

Despite an immunosuppressive lung environment, alveolar macroph-
ages (AM) retain the capacity to respond to microorganisms. This study
evaluated whether constitutive production of interleukin-10 (IL-10)
regulates the activity of AM, which can be overcome by stimulation of
Toll-like receptors (TLR) on macrophages. IL-10 mRNA and protein
were constitutively expressed in normal alveolar epithelium and IL-
10 receptors were constitutively expressed on normal AM. Stimulation
of AM through TLR2, TLR4 or TLR9 was sufficient to inhibit IL-10R
signal transduction, including phosphorylation and nuclear transloca-
tion of STAT3 wranscription factor. TLR-mediated inhibition of IL-10R
function did not alter surface expression of IL-10R, but was dependent
on MyD88 adaptor protein expression. Finally, continuous exposure of
AM to IL-10 caused sustained expression of the chemokine receptors,
CCR1 and CCRS; however, IL-10-mediated expression of these
chemokine receptors was rapidly downregulated by the addition of TLR
ligands. These findings demonstrate a novel regulatory mechanism that
allows AM to overcome the effects of constitutive IL-10 in the lungs in
order to respond more effectively to pulmonary infections.
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T1/ST2 INHIBITS IL-1 AND LPS BUT NOT POLYI:
C INDUCED NF-KB ACTIVATION

E.K. Brint and L.AJ. O’Neill, Biochemistry and Biotechnology
Institute, Trinity College Dublin, Dublin 2, Ireland

A T1/ST2 is a member of the IL-1 receptor family possessing the three
characteristic extracellular Ig domains and an intracellular TIR domain.
It is an orphan receptor expressed on a variety of cell types including
mast cells, maive T cells and Th2 cells. We have previously shown that
T1/ST2 is an active signalling member of this family as it is able to
activate the MAP kinases; JNK, p42/p44 and p38. T1/ST2 is not,
however, able to activate NF-xB.

Here we show that T1/ST2 acts as an inhibitor of IL-1 and LPS induced
NF-xB activation. Using both overexpression of T1/ST2 and a
crosslinking monoclonal antibody to T1/ST2, a downregulation of
NF-kB activation in cells stimulated with IL-1 and LPS was observed.
No inhibition was observed however, of either NF-xB or ISRE in cells
stimulated with PolyI:C. Overexpression of T1/ST2 also inhibits
NF-«B activation by ILIRAcP, TLR4, Mal, MyD88 but not IRAK orthe
TLR3 adaptor TICAM-1. A GST fusion of the TIR domain of T1/ST2 is
shown to bind to Mal and MyD88 and not TICAM-1 indicating that the
observed inhibition of IL-1 and LPS may occur through sequestration
of these intermediate signalling molecules. T1/ST2 is, therefore, an
inhibitory member of the IL-1 receptor family with respect to NF-xB,
consistent with its role in Th2 cell regulation.
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TOLL-LIKE RECEPTOR 4 POLYMORPHISM NOT
ASSOCIATED WITH H. PYLORI RELATED INTESTINAL
METAPLASIA

Gwen Murphy, Jacinta Thomton*, Ross McManus*, Paul Crotty**, Martin
Buckley***, Humphrey O’Connor***, Colm O’Morain, Dept Clinical
Medicine, Trinity College, Adelaide & Meath Hospital, D24, * DMMC, St
James’ Hospital, D8, ** Dept Pathology, *** Dept. Gastroenterology, Adelaide
& Meath Hospital, D24

Aim: Toll-like receptor 4 (TLR4), expressed in the gastric mucosal cells, is
specifically involved in the initial immune response to gram-negative bacteria. A
single nucleotide polymorphism (SNP) has been identified at + 896 of TLR4 (an
adenine —» guanine substitution). Subjects expressing this SNP have been shown
to exhibit reduced expression of TLR4. To date, no studies have investigated the
prevalence of this SNP in Helicobacter pylori (H. pylori-a Gram-negative
bacteria) associated gastritis or intestinal metaplasia (presumptive gastric cancer
pre-cursor).

The aim of the present study was to determine the prevalence of the functional
single nucleotide polymorphism at position + 896 of the TLR4 gene in an Irish
population of H.pylori uninfected controls and H. pylori positive gastritis and IM
groups.

Subjects & Methods: H. pylori negative normal controls (n = 96), H. pylori
positive gastritis (n =91) and IM (n=63). A previously published Tagman
allelic discrimination assay was used to screen the patients for the polymor-
phism. '

Genotype Allele frequency
Patient groups 1,1 1,2 22 %
Normal-(H. pylori Neg.) 82 12 2 83
Gastritis-(H. pylori Pos.) 77 13 1 7.8
IM-(H. pylori Pos.) 52 9 1 8.9

Results: No deviation from Hardy-Weinberg equilibrium was noted across the
total patient cohort. There was no significant association between carriage of the
rare allele and gastritis or IM. Adjusting for age and sex did not alter the
association. .

Conclusion: This study found carriage of the rare TLR4 Asp299Gly polymor-
phism was not associated with successful H. pyleri infection or subsequent
disease pathogenesis.
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LPS/TLR4 SIGNALmd TO IRF3/7 AND NFKB INVOLVES
THE TOLL ADAPTERS TRAM AND TRIF

Katherine A. Fitzgerald', Daniel C. Rowe’, Betsy J. Bamnes?, Daniel R.
Caffrey®, Alberto Visintin', Eicke Latz', Brian Monks?, Paula M. Pitha?
& Douglas T. Golenbock’, !Division of Infectious Disease &
Immunology, Department of Medicine, The University of
Massachusetts Medical School, Worcester, MA. ? The Sidney Kimmel
Comprehensive Cancer Center, Oncology Department, Johns Hopkins
School of Medicine, 1650 Orleans St., Baltimore, MD21231, 3 Pfizer
Discovery Technology Centre, 620, Memorial Drive, Cambridge,
MA02139

TRIF-related adapter molecule (TRAM) is the fourth TIR domain
containing adapter protein to be described that participates in Toll
receptor signaling. TRAM like TRIF, MyD88 and Mal activates NFxB.
TRAM also activates IRF3 and IRF7, a property it shares with TRIF.
Toll-like receptors (TLR)-3 and -4 activate IRF3, IRF7 and NF«B to
induce IFNA/B and RANTES gene expression independently of the
adapter proteins MyD88 and Mal/TIRAP. siRNA, dominant negative
and co-immunoprecipitation studies demonstrate that TRIF functions
downstream of both the TLR3 (double stranded RNA) and TLR4
(lipopolysaccharide) signaling pathways to IRF3, while the function of
TRAM is restricted to the TLR4 signaling pathway. TRAM signaling to
IRF3 is inhibited by dominant negative mutants of TRIF. Furthermore,
TRAM interacts with TRIF, Mal, TLR4 but not TLR3. TRIF and TRAM
likely cooperate to regulate the MyD88-independent pathway down-
stream of TLR4 during the innate immune response to lipopolysaccha-
ride.
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STRUCTURAL COMPLEMENTARITY
OF TOLL/INTERLEUKIN-1 RECEPTOR DOMAINS

Aisling Dunne, Mikael Ejdebdck, Phumzile L. Ludidi, Nicholas J. Gay,
Luke A. J. O’Neill, Biochemistry and Biotechnology Institute, Trinity
College, Dublin 2, Ireland, Dublin/Ireland

The TolVinterleukin 1 receptor (TIR) domain is a region found in the
cytoplasmic tails of members of the Toll-like receptor/Interleukin-
1 receptor superfamily. The domain is essential for signalling and is
also found in the adaptor proteins Mal and MyD88 which function to
couple activation of the receptor to downstream signalling components.
We show that the purified TIR domains of Mal and MyD88 can form
stable heterodimers and also that Mal homodimers and oligomers are
dissociated in the presence of ATP. To identify structural features which
may contribute to the formation of signalling complexes we produced
models of the TIR domains from human Toll-like receptor 4 (TLR4),
Mal and MyD88. Docking studies suggest that Mal and MyD88 bind to
different regions in TLRs 2 and 4, a finding consistent with a coopera-
tive role of the two adaptors in signalling. Mal and MyD88 are pre-
dicted to interact at a third non-overlapping site suggesting that the
receptor and adaptors may form heterotetrameric complexes. The theo-
retical model of the interactions is supported by experimental data from
GST-pulldowns and co-immunoprecipitations. Neither theoretical nor
experimental data suggest a role for the conserved proline in the
BB-loop in the association of TLR4, Mal and MyD88.
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MYD88-ADAPTER-LIKE (MAL) IS A PHOSPHO-PROTEIN

Pearl Gray, Aisling Dunne, Luke A.J. O’Neill, Trinity College Dublin,
Dublin, Ireland.

Signal transduction by the LPS receptor Toll-like receptor-4 (TLR~4)
involves the adapter protein MyD88 adapter-like (Mal, also known as
TIRAP). A role for Mal distinct from MyD88 is yet to emerge and
evidence so far implicates it only in the activation of NF-kappa B. We
have found that when Mal is over-expressed in HEK293 cells, multiple
bands appear upon Westem blotting. MyD88 on the other hand mi-
grates as a single form. Treatment of lysates containing Mal with calf
intestine alkaline phosphatase, results in the disappearance of the
slower migrating forms, suggesting that when over-expressed, Mal
becomes phosphorylated. Furthermore when lysates from THP-1 cells
are incubated with GST-Mal in an in vitro kinase assay, Mal becomes
phosphorylated. Using an antibody that specifically recognises
phospho-tyrosine residues, we determined that Mal is tyrosine phos-
phorylated. Mal contains six conserved tyrosine residues, all of which
are located in the TIR domain. These tyrosine residues were mutated to
phenylalanine either individually or in combination. We next preformed
western blot analysis of transfected cell extracts to reveal the phospho-
rylation state of the Mal mutants with respect to the wild-type Mal
protein. A severe reduction in the quantity of the slowest migrating form
for YB6F, Y106F and Y187F was detected, whereas Y159F, Y195F and
Y 196F retained the same profile as wild-type Mal. Using an NF-xkB
dependant luciferase gene, we discovered that when overexpressed the
Y86F mutant did not activate NF-xB. In a similar fashion to the
MalP125H mutant, MalY86F is capable of blocking the effect of a
constitutively active form of TLR4, whereas it had no effect on NF-kB
activation following IL-1 stimulation. Collectively our results suggest
that the tyrosine residue located at position 86 in box 1 of the TIR
domain must undergo phosphorylation in order for Mal to signal.
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THE NON-CANONICAL IxB KINASES, IKKE AND TBK1,
ARE ESSENTIAL COMPONENTS OF THE VIRAL AND TLR
SIGNALING PATHWAYS LEADING TO IRF-3 ACTIVATION

Katherine A. Fitzperald’, Sarah M. McWhirter?, Kerde L. Faia®,
Daniel C. Rowe!, Eicke Latz!, Douglas T. Golenbock®, Anthony J.
Coyle®, Sha-Mei Liao® and Tom Maniatis®, * Division of Infectious
Disease & Immunology, University of Massachusetts Medical School,
Worcester, MA 01605, ?Department of Molecular and Cellular
Biology, Harvard University, Cambridge, MA 02138, * Department of
Inflammation, Millennium Pharmaceuticals, Inc., Cambridge, MA
02139

Type 1interferon (IFN) and chemokines such as RANTES play a central
role in coordinating the innate immune response to viral and microbial
infection. The transcription factor interferon regulatory factor 3 (IRF-3)
is activated by virus infection or engagement of Toll-Like Receptors
(TLRs) by dsRNA or LPS. Upon stimulation, IRF-3 is phosphorylated
and translocates to the nucleus where it activates the expression of type
I IFN, RANTES and interferon stimulated genes. The IxB kinase
homologues, IxB kinase epsilon (IKKe) and TANK-binding kinase-1
(TBK1) have been previously implicated in activation of the transcrip-
tion factor NF-kB. Here we show that IKKe and TBK1 are essential
components of the virus-dependent as well as TLR dependent activa-
tion of IRF-3. In addition, the TLR adapter molecule, TRIF, lies up-
stream of IKKe and TBK1 in the TLR-dependent signaling pathway
leading to the induction of IRF-3. We conclude that IKKe and TBK 1 are
pivotal regulators of both the IRF-3 and NFxB signaling pathways in
the innate immune response.
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HERPES SIMPLEX VIRUS TYPE 1 SUPPRESSES
PROINFLAMMATORY CYTOKINE PRODUCTION
IN VITRO AND IN VIVO THROUGH THE VIRAL
IMMEDIATE-EARLY GENES ICP4 AND ICP27

Trine H. Mogensen, Jesper Melchjorsen, Lene Malmgaard, Soren R.
Paludan, Department of Medical Microbiology and Immunology,
University of Aarhus, Aarhus, Denmark

Immune evasion represents an important mechanism of pathogenesis.
Many viruses are in possession of mechanisms to counteract the anti-
viral response raised by the infected host. Here we show that a herpes
simplex virus type 1 (HSV-1) mutant lacking functional viral protein
(VP)16 - a tegument protein promoting expression of viral gene ex-
pression — induces significantly higher levels of proinflammatory cy-
tokines than wild-type HSV-1. This was observed in several cell lines
and primary murine macrophages as well as in peritoneal cells har-
vested from mice infected in vivo. The elevated ability to stimulate
cytokine expression in the absence of VP16 was not mediated directly
by VP16, but was dependent on the viral immediate-early genes in-
fected cell protein (ICP)4 and ICP27, which are expressed in a VP16-
dependent manner during primary HSV infection. The virus targets
cellular mechanisms independent of the dsRNA-activated protein ki~
nase R (PKR), since the virus mutants remained stronger inducers of
cytokines in cells stably expressing a PKR mutant lacking the first
RNA-binding domain. Finally, the mechanism through which HSV-1
down-modulates cytokine expression is exerted at the post-
transcriptional level. Thus, HSV is able to suppress expression of
proinfltammatory cytokines, and may thus impede the antiviral host
response to the infection.
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INTRACELLULAR MAPK SIGNALLING PATHWAYSARE
INVOLVED IN SIVAGM3-INDUCED UPREGULATION OF
IL-2 GENE EXPRESSION

Heide Muckenfuss*, Edgar Holznagel*, Ralf Sanzenbacher*, Ulrich
Tschulena*, Matthias Hamdorf*, Andris Avotst, Klaus Cichutek,
Egbert Flory*, *Department of Medical Biotechnology,
Paul-Ehrlich-Institut, Paul-Ehrlich-Str. 51-59, D-63225 Langen/
Germany, tUniversity of Wiirzburg, MSZ, Versbacherstr. 5, 97078
Wiirzburg/Germany

Immunodeficiency virus infection is characterized by a broad immunodys-
regulation with an altered pattem of secreted cytokines. Interleukin-2 (IL-2),
the major T cell growth cytokine, was shown to be highly expressed in the
lymph nodes of HIV-1-infected individuals and is supposed to have a
functional influence on replication and pathogenesis of human/simian im-
munodeficiency viruses (HIV/SIV). To study the immunomodulation in-
duced by apathogenic SIVagm3 we performed IL-2-specific intracellular
immunohistochemical staining of the lymph nodes of African green mon-
keys (agm) chronically infected with SIVagm3 and observed pronounced
IL-2 expression. Using the infectiousmolecular clone of SIVagm3 in tran-
sient transfection experiments we show that SIVagm3 induced 38-fold
increased transcriptional activation of the IL-2 promoter. Inhibition of
mitogen-activated protein kinase (MAPK) signalling pathways by treating T
cells with inhibitors of MEK, JNK or p38 abolished this activation in a
dose-dependent manner, whereas the classical IL-2 inhibitor cyclosporin A
(CyA) had no effect. Analysing critical transcription factor binding sites
located on the IL-2 promoter we found that STVagm3 did mainly promote
transcriptional activation of the CD28/AP-1 responsive element. A strong
increase in IL-2 promoter-dependent transcription was also detected when
the SIVagm3 transactivator protein (Tat), which is able to activate the
CD28/AP-1 responsive element, was overexpressed in activated T cells.
These results show that apathogenic SIVagm3 modulates IL-2 expression in
the target cells via intracellular MAPK signal transduction. Transcriptional
activation of the IL-2 promoter is at least partly mediated by the viral Tat
protein that acts via the CD28/AP-1 responsive element.

International Cytokine Society Annual Meeting

345

INHIBITION OF IL-1-INDUCED INFLAMMATION IN
BRONCHIAL EPITHELIAL CELLS BY VACCINIA VIRUS
PROTEINS A46R AND A52R

T. Carroll, C. Greene, C. Taggart, A. Bowie*, S. O’Neill, N.G.
McElvaney, Department of Respiratory Research, RCSI Building,
Beaumont Hospital, Dublin 9, *Department of Biochemistry, Trinity
College, Dublin, Ireland

Cystic Fibrosis is characterized in the lungs by neutrophil-dominated
inflammation mediated by several pro-inflammatory stimuli, including
Pseudomonas lipopolysaccharide (LPS), tumour necrosis factor-
((TNF(), neutrophil elastase (NE), and interleukin-1 (IL-1). Previous
work from our laboratory has elucidated the intracellular mechanisms
by which NE up-regulates inflammatory gene expression in bronchial
epithelial cells. In this study we examined the effects of IL-
1 stimulation on bronchial epithelial cells and investigated the intracel-
lular pathways involved in IL-1 signal transduction. RT-PCR analysis
demonstrated that IL-1 receptor type 1 (IL-1R1) and IL-1 receptor
accessory protein (IL-1RAcP), components of the IL-1 receptor com-
plex are expressed in 16HBE140- cells. Stimulation of 16HBE14o0-
cells with IL-1 dose-dependently induced IL-8 protein production as
shown by ELISA. Western blot analysis implicated IRAK-1, but not
IRAK-2 or IRAK-4, degradation in the regulation of these events.
Furthermore, we observed that co-transfection with cDNAs expressing
the Vaccinia viral proteins, A46R and AS2R, significantly abrogated
I1-1-induced NF(B up-regulation. These results show that IL-1 induces
I1-8 production in bronchial epithelial cells through an IRAK signal-
ling pathway, and that inflammatory gene expression can be inhibited
by the Vaccinia virus proteins, A46R and A52R. These findings identify
possible therapeutic targets for the inflammatory manifestations of
cystic fibrosis.
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HALOFUGINONE - A CYTOKINE PRODUCTION
ENHANCER

V. Barak, 1. Kalickman, T. Halperin, I. Vlodavsky and A. Nagler,
Immunology and Israeli Cytokines Standartization Lab., Hadassah
University Hosp., Jerusalem and BMT Dep., Tel-Hashomer Hosp.,
Israel

Halofuginone (HF), a low molecular weight quinazolinone plant alka-
loid, known to inhibit collagen type I and matrix metalloproteinase 2
(MMP-2) gene expression and synthesis, was previously shown to
inhibit angiogenesis progression, neovascularization and tumor growth.
This study aimed to evaluate the effect of Halofuginone (HF) on
inflammatory (IL-18, IL-6, IL-8, TNFa) and anti-inflammatory (IL-10,
TGFB) cytokines production in vitro, by normal human blood mono-
cytes, from 20 healthy volunteers.

HF (50, 100 nM) increased significantly the production of IL-18
(450%) - similar to LPS, however, the increase in IL-6 (300-500%) and
in TNFq (40-60%) was lower than the effect of LPS on unstimulated
monocytes.

HF (100 nM) decreased slightly IL-8 production by unstimulated
monocytes, unlike LPS - which stimulated significantly IL-8 produc-
tion.

‘When the effect of HF (50, 100 nM) was tested on LPS stimulated
monocytes, it induced an additional increase in the production of IL-18,
16 and a decrease in IL-8 and TNF¢ by the LPS stimulated mono-
cytes.

Halofuginone (50, 100 nM) decreased significantly (~ 50%) the pro-
duction of TGFB in vitro by non-activated normal human blood mono-
cytes and had no effect on LPS activated monocytes. IL-10 production
was increased (~ 50%) by HF (50 nM).

Taken together, HP is a strong inducer of inflammatory cytokines and
some of these effects may explain his described activities in the inhibi-
tion of angiogenesis and tumor growth.
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COMBINED STIMULATION WITH IL-4 AND IL-10
INDUCES MAST CELL APOPTOSIS VIA
A P53-DEPENDENT MECHANISM

L. Andrew Bouton, Carolos Ramerez, John J. Ryan, Virginia
Comonwealth University, Richmond, Virginia, USA

IL~4 and IL-10 are central regulators of Th2-mediated immunity. Be-
cause mast cells are one of the effectors of the Th2 response, we
assessed the effects of IL-4 and IL.-10 on mast cell function and
survival. We have previously shown that I1.-4 and IL-10 inhibit expres-
sion and function of FcRI and c-Kit. In this study we demonstrate that
combined stimulation with IL-4 and IL-10 induces apoptosis in murine
mast cells. Cells stimulated with IL-4 and IL-10 show decreased ex-
pression of bcl-2 and bel-xl and loss of mitochondrial membrane
potential. Mast cells were derived from several gene-deficient or trans-
genic mice. Studies with these cells indicated that loss of Stat6, p53, or
Bax, or overexpression of Bcl-2 prevent cytokine-induced mast cell
apoptosis. These data indicate that the Th2 cyokines IL4 and IL-10
participate in regulating mast cell function and survival, comprising
part of what we believe is a cytokine-mediated mast cell homeostatic
network.
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CELL-SPECIFIC DIFFERENCES IN NUCLEAR
TRANSCRIPTION FACTORS RESPONSIBLE FOR IL-1b
INDUCTION BY $100B

W.S.T. Griffin, Y. Lj, L. Liu, L.J. Van Eidik, S.W. Barger, Geriatrics,
Univ Arkansas Med Sci, Little Rock AR; Dept. Veterans Affairs, Little
Rock AR; Northwestern Univ. Med. Sch., Chicago IL USA, Little Rock
AR, USA

Both the astrocyte-derived cytokine S100B and the proinflammatory
cytokine interleukin-1 (IL-1) are elevated in Alzheimer brain, and
overexpression of each is implicated in B-amyloid plaque formation and
neurofibrillary pathology. The parallel elevation of S100B and IL-1
suggests that a link between these cytokines orchestrates glial-glial and
glial-neuronal interactions that give rise to peuronal dysfunction. To
address relevant mechanisms, we examined the gene regulatory events
through which S100B induces IL-1 expression in microglia and neu-
rons. Treatment of microglia with S100B activated NFxB within 2 h,
followed by an increase in IL-1 expression. The IL-1 induction was
inhibited by loading the cells with double-stranded oligonucleotides
containing NF«xB binding sites to serve as «decoy» DNA and thereby
reduce available NFxB. Conversely, S100B induced IL-1 expression in
cortical neurons without NFxB activation. Instead, a transient elevation
of Spl-related binding activity preceded the increase in I-1 expression
in neurons. This was suppressed with a Spl «decoy» strategy. Our
results suggest that the overexpression of S100B and IL-1 in Alzheimer
brain is mediated through cell-specific transduction pathways, further
linking chronic glial activation and subsequent neuroinflammation and
neuronal dysfunction.

Supported in part by NIH AGI12411, NIH AG17498, and NIH
HD37989.
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SCHLAFEN-1 is A NOVEL INHIBITOR OF THE CELL
CYCLE

G.A. Brady, A. Bowie, L.A. O’Neill, Department of Biochemistry,
Trinity College Dublin, Dublin, Ireland

The schlafen (Slfn) family of genes have been previously described to
be differentially regulated during thymocyte maturation and are prefer-
entially expressed in lymphoid tissues. This family of genes includes a
viral member acquired by poxviruses from host cells. Slfn-1, the pro-
totype mammalian family member has been shown to cause a growth
arrest in NIH3T3 celis prior to the G1/S transition when induced in a
tetracycline inducible system. We have been investigating the mecha-
nism of Slfn-1-mediated growth arrest by analysing mitogenic signal-
ling in this system.

‘When induced to express Slfin-1, these cells exhibit profound defects in
PDGF signalling to Akt, Ras, Raf-1, MEK1/2 and ERK1/2. Other
signalling pathways, such as those activated by Interlevkin-1 (IL-1),
Tumour Necrosis Factor (TNF), Lipopolysaccharide (LPS), Epidermal
Growth Factor (EGF) and Phorbol myristate (PMA) are unaffected. We
have linked these effects to a decrease in PDGF receptor levels, a
phenomenon reversible on suppression of Sfn-1 expression. Also,
Slfn-1 induced cells are unable to induce D-type cyclins on stimulation
with serum and exhibit severely reduced levels of other cell cycle
regulators compared to non-induced cells. These data support the iden-
tity of Sifn-1 as a novel inhibitor of the cell cycle.
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CYTOKINE POLYMORPHISMS: ALLELE, GENOTYPE AND
HAPLOTYPE FREQUENCIES IN THE IRISH POPULATION

John Crowley, Fiona Boland, Richard Hagan, Ciaran Dunne, Emer
Lawlor, National Tissue Typing Reference Laboratory, Irish Blood
Transfusion Service Board, Dublin

Background: Genetic susceptibility to a range of diseases has been
linked to various cytokine SNPs. Different promoter region SNPs have
been reported to give rise to variable levels of expression in cytokines
such as TNFo and IL-10. IL-6, TNFo and IL-10 SNPs have been
associated with increased risk of graft versus host disease and renal
graft rejection.

Objectives: To establish cytokine SNP allelic and haplotypic frequen-
cies in a healthy Irish population cohort. This data will be useful to
researchers carrying out disease association and genetic susceptlblhty
studies where cytokine activity may be involved.

Materials and methods: The primers used for cytokine genotypmg
allowed for the direct typing of SNP haplotypes in individuals tested.
200 healthy Irish subjects who had already been HLA typed were typed
for 22 cytokine SNPs. Polymorphisms in the promoter regions of IL-1a,
IL-1B, IL-IR, IL-1RA, IL-12, INFy, TNFu, IL-2, IL-4, IL-6, IL-10 and
the translated regions of IL-4RA and TGF were examined.

Results: Allelic, genotypic and haplotypic frequencies were obtained.
All of the 22 SNPs tested were in Hardy-Wienberg equilibrium. IL-1a
-889T and IL-1B+ 3962T were found to be in linkage disequilibrium.
TNFa -238A and HLA-B*57 were in linkage disequilibrium as were
TNFa —308A and HLA-B*08.
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A DISTINCT CYTOKINE RESPONSE IS OBSERVED IN
HCV-INDUCED HEPATIC CIRRHOSIS

L. Golden-Mason!, AM. Kelly', D.G. Doherty?, O. Tmynorl,
G. McEntee', J.E. Hegarty' & C. O’Farrelly’
ISt. Vincent’s University Hospital & 2NUI, Maynooth, Co. Kildare

The hepatic cytokine network is active even in healthy liver. The normal
hepatic cytokine balance is critical for control of infection as well as
maintaining normal hepatic architecture and function. Liver contains
distinct populations of immune cells, as well as other parenchymal and
non-parenchymal cells, which produce cytokines in response to infec-
tion and stress. The cytokine imbalance resulting from chronic inflam-
mation in the liver promotes the development of fibrosis and cirrhosis.
The aim of this study was to compare the changes in the hepatic
cytokine environment associated with cirrhosis and, to determine if
specific changes occur in HCV-related cirrhosis. We obtained normal
liver biopsies from donor organs (n = 12) prior to liver transplantation.
HCV-infected (n = 11) and cirrhotic control liver (ALD n = 10; PBCn
= 10) was obtained at time of liver transplantation for end-stage liver
disease. Liver was snap-frozen and powdered in liquid nitrogen, soluble
protein was extracted and cytokine levels were measured by ELISA.
IL-18, IFN-[] and IL-10 were significantly increased in all cirrhotic
tissues (p<0.05). However, the magnitude of the changes observed for
IFN-[1 (x15.6) and IL-10 (x3) in HCV-associated cirrhosis differed
significantly from both ALD (JFN-[J x3.33; IL-10 x8.52, P<0.05) and
PBC (IFN-g x2.66; IL.-10 x9.6, P<0.05). Surprisingly, the levels of
IL-12 and JL-2 were unchanged in HCV-cirthosis although significant
and equivalent increases were observed for these cytokines in cirrhotic
controls. An almost 5-fold increase was observed in IL-15 levels in
HCV-cirrhosis (p<0.05) whereas no change occurred in ALD/PBC. In
conclusion, a distinct cytokine response was observed in hepatic cirtho-
sis caused by HCV infection when compared with autoimmune- and
alcohol-induced cirrhosis. These findings have important implications
for our understanding of the mechanisms involved in the generation of
cirrhosis and viral persistence in chronic HCV infection.

Contact: lucy.golden@ucd.ie
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ANTI-INFLAMMATORY EFFECTS OF CANNABINOID
RECEPTOR LIGANDS IN GLIAL CELLS

Niamh Curran, Kevin J. Brady, Stephen N. Fitzgerald, Paul N.
Moynagh, Department of Pharmacology, - Conway Institute of
Biomolecular and Biomedical Research, University College Dublin,
Belfield, Dublin 4, Ireland

Cannabis (marijuana) demonstrates therapeutic effects in the treatment
of inflammatory-based conditions such as multiple sclerosis. Whilstthe
psychoactive components of marijuana are known to act via the CB1
and CB2 cannabinoid receptors the mechanism(s) underlying its thera-
peutic effects is ill-defined. This study shows that the endogenous
cannabinoid receptor ligand anandamide and synthetic cannabinoids
reduce the capacity of IL-1 to induce the expression of adhesion
molecules and chemokines in astrocytes, likely key processes in the
generation of multiple sclerosis. However the use of selective CB1 and
CB2 agonists and antagonists suggest that the inhibitory effects of
anandamide are not exclusively mediated via these receptors. This is
confirmed by the lack of expression of the receptors in the glial cells as
determined by RT-PCR. This work also proposes a mechanism for the
anti-inflammatory effects of cannabinoids and demonstrate that such a
mechanism is independent of the CB1 and CB2 receptors.

This work was funded by Enterprise Ireland.
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IxBp: THE KEY TO SUSTAINED ACTIVATION OF NFxB IN
GLIAL CELLS

Bryan D. Griffin, Paul N. Moynagh

Department of Pharmacology, Conway Institute of Biomolecular and
Biomedical Research, University College Dublin, Belfield, Dublin 4,
Treland.

NF«B is an inducible transcription factor, which regulates the expres-
sion of a variety of cellular genes, including many of those involved in
immune and inflammatory responses. It is activated by pro-
inflammatory cytokines such as IL-1 and TNF. In unstimulated cells,
NFkB is sequestered in the cytoplasm by the inhibitor of kappa B (IkB)
proteins, the most common members of this family being IxBo and
IxBf. Most pathways causing NFkB activation result in the stimulation
of the IxB kinase (IKK) complex, which is followed by phosphoryla-
tion of the IxB protein at specific serine residues. This triggers ubiquiti-
nation and degradation of the IxB proteins. We have shown that IL-1
causes persistent activation of NFkB in astrocytes. IxBa is rapidly but
transiently degraded. NFxB remains active despite the return of IxBa to
control levels. However IkB is not resynthesized, remaining absent
throughout the persistent activation of NF«B. Proteasome inhibition
during IL-1-mediated NFxB induction lead to the reappearance of a
protein of similar electrophoretic mobility to IkBf and caused de-
creased NFkB activity. This suggests that immediate degradation of
newly-synthesized IkBf, mediated by the proteasome, could underlie
the failure of astrocytes to re-accumulate the protein despite the pres-
ence of the IxBf transcript, and contribute to the persistent activation of
NFxB.

This work was funded by the Health Research Board of Ireland.
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NEGATIVE REGULATORS OF CYTOKINE SIGNALLING

Ann Comish, Ben Croker, Sam Wormald, Jian-Guo Zhang, Danielle
Krebs, Douglas Hilton, Warren Alexander, Robyn Starr, Andrew
Roberts, Lorraine Robb, Manuel Baca, Donald Metcalf, Nicos Nicola,
The Walter and Eliza Hall Institute of Medical Research, Parkville,
Australia

Cytokines are an integral component of the adaptive and innate immune
responses. The signalling pathways triggered by the engagement of
cytokines with their specific cell surface receptors have been exten-
sively studied and have provided a profound understanding of the
intracellular machinery that translates exposure of cells to cytokine to a
coordinated biological response. It has also become clear that cells have
evolved sophisticated mechanisms to prevent excessive responses to
cytokines. The suppressors of cytokine signalling (SOCS) are a family
of cytoplasmic proteins that complete a negative feedback loop to
attenuate signal transduction from the hematopoietin class of cytokine
receptors. SOCS proteins inhibit components of the cytokine signalling
cascade via direct binding or by preventing access to the signalling
complex. The SOCS proteins also appear to target signal transducers for
proteasomal destruction. Analysis of genetically modified mice in
which SOCS proteins are overexpressed or deleted have established
that this family of negative regulators has indispensable roles in regu-
lating cytokine responses in cells of the immune system as well as other
tissues. Emerging evidence also suggests that disruption of SOCS
expression or activity is associated with several immune and inflamma-
tory diseases, raising the prospect that manipulation of SOCS activity
may provide a novel future therapeutic strategy in the management of
immunological disorders.
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EXTRACELLULAR HIV-1 TAT INDUCES T CELLS TO
PROLIFERATE AND PRODUCE IFN-y DIRECTING A TH1
IMMUNE RESPONSE

K. Asavari, NCCS, Pune/India

T cells undergo a Th1 or Th2 kind of immune response upon activation.
Accordingly, they secrete distinct classes of cytokines or chemokines
that aid in T cell-T cell interaction or T cell-B cell interaction. A Thl
response includes the production of IFN-y, IL-2, etc. A Th 2 response
involves the production of IL-4, IL-6 etc. Different stimuli induce such
signals and mitogens like PMA, ConA secrete both kinds of cytokines.
Under some conditions costimulatory molecules along with the TCR-
induced signal are required for activation. Recently, by microarray
analysis, it has been shown that overexpression of soluble Tat induces
IFN-y responsive genes. We find that extracellular HIV-Tat also upregu-
lates IFN-gamma iz T cells, directing a Thl kind of an immune
response. IFN-y production involves signal transducing proteins like
those of the JAK-STAT pathway and various transcription factors
especially STAT1. Although there have been the involvement of PKC
and integrins in signalling, the entire pathway or the exact molecules
acting, have not been identified. We hypothesise that the involvement of
this cytokine and its correlation with Tat, could be of potential use in
HIV pathogenesis and its regulation.
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THE ROLE OF MICROENVIRONMENTAL IL-1 in TUMOUR
DEVELOPMENT

Yakov Krelin, Elena Voronov, Roaslyn, M. White, Xiaoping Song,
Lubov Gayvoronsky, Shraga Segal, Charles A. Dinarello* Ron N. Apte,
Department of Microbiology and Immunology, Faculty of Health
Sciences, Ben-Gurion University of the Negev, Beer-Sheva 84105,
Israel

We have assessed the role of host-derived IL-1 on the development of
chemically induced tumors using knockout (KO) mice which lack
specific IL-1 genes, i.e., IL-1a, IL-1B and IL-1a/f (double KO). These
mice were injected with 3- methyleholanthrene (3-MC). It was shown
that IL-1 § and IL-1¢/B KO mice are less susceptible to the induction of
fibrosarcomas as compared to control or IL-1a KO mice. 3-MC induced
tumour cells lines obtained from control BALB/c mice were shown to
grow rapidly in IL-1Ra KO mice, indicating the role of host-derived
IL-1 in tumor invasiveness.

In 3-MC-treated IL-1a KO mice immunogenic tumor cells had arisen
(these cells do not grow in intact control mice, but develop into tumors
in sublethal-irradiated mice). These cells all express ICAM- 1, while no
ICAM-1 expression was observed in WT mice. These adhesion mol-
ecules serve as cell-associated co-stimulatory molecules which induce
high affinity biding of the malignant cells to immune effector cells,
resulting in better killing and the eradication of the malignant cells.
Altogether, our results clearly indicate that different IL- 1 molecules
have distinct functions in various phases of the malignant process,
carcinogenesis, tumour cell invasiveness and selection of tumor cell
variants according to their immunogenicity.
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INDUCTION OF ANTIGEN-SPECIFIC REGULATORY T
CELLS IN VIVO USING ADJUVANTS THAT MODULATE
DENDRITIC CELL ACTIVATION

E.C. Lavelle, E.A. McNeela, M.E. Ammstrong, O.M. Leavy,
S.C. Higgins, K.H.G. Mills, Trinity College Dublin, Dublin, Ireland

Cholera toxin (CT) is a potent mucosal adjuvant, enhancing Th2 or
mixed Th1/Th2 type responses to co-administered antigens. We found
that CT also promotes the generation of type 1 regulatory T (Tr1) cells.
Parenteral immunijzation of mice with antigen and CT induced T cells
that secreted high levels of IL-4 and IL-10 and lower levels of IL-5 and
IFN-v. Antigen-specific CD4™ T cell lines and clones generated from
these mice bad cytokine profiles characteristic of Th2 or Trl cells and

- could suppress IFN-y production by Thl cells. Furthermore, adoptive
transfer of bone marrow derived dendritic cells (DC) incubated with
antigen and CT induced IL-10-secreting T cells. We have previously
reported that IL-10 may act as a differentiation factor for Tr1 cells. Here
we found that CT synergized with LPS to induce IL-10 production by
immature DC. CT also enhanced expression of CD80, CD86 and
CD134 on DC but inhibited LPS-driven induction of CD40 and
ICAM-1 expression and production of inflammatory chemokines and
cytokines. The findings suggest that CT induces maturation of DC, but
by inducing IL-10 and inhibiting IL-12 and selectively affecting surface
marker expression suppresses the generation of Th1 cells and promotes
the induction of Tr cells.
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INVOLVEMENT OF GRAFT-DERIVED IL-15 IN ACUTE
PANCREATIC ISLET GRAFT REJECTION IN MICE

Eli Lewis, Cidio Chaimovitz and Amos Douvdevani, Soroka Medical
Center and Ben Gurion University of the Negev, Beer-Sheva, Israel

IL-15-mRNA levels are elevated in acutely rejected renal transplants in
patients and in islet grafts in mice, suggesting a role for IL-15 in the
process of acute graft rejection. We previously reported that human
tubular epithelial cells produce IL-15 that promotes lymphocyte prolif-
eration in a mixed culture. In the present study, we use murine-IL-15-
antisense to inhibit islet IL-15 production in a mouse model of acute
islet graft rejection. 500 islets were purified from B10.BR mice (H-2¥),
incubated for 1 hour with either antisense (0.1 uM) (n = 9), a control
scrambled oligodeoxynucleotide (n = 8) or medium (n = 5), and trans-
planted under the renal capsule of minor-MHC disparate CBA mice
(H-2%), rendered diabetic by streptozotocin. Similarly, islets were puri-
fied from C57BL mice (H-2). Blood glucose >300 mg/dL designated
graft rejection. In the minor-MHC disparate pairing, we observed a
median graft survival time of 25 and 17 days in the untreated and
scramble treated groups, respectively. However, in the antisense treated
group, eight out of nine grafts exhibited indefinite graft survival (>120
days, p<0.05). Antisense treatment did not affect graft survival of
major-MHC pairing. These findings suggest that graft-derived IL-15 is
involved in acute islet graft rejection, and support the opinion that the
graft actively regulates the process of cellular immune rejection. To
determine the effect of IL-15 inhibition on graft survival between
major-MHC disparate mice, a treatment protocol that combines IL-15-
inhibition and sub-therapeutic doses of immunosuppressant drugs
should be attempted.
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MAL/TIRAP UNDERGOES TLR-2TLR-4-MEDIATED
DEGRADATION AND INTERACTS WITH TRAF6 TO
INDUCE NF-kB TRANSCRIPTIONAL ACTIVATION

Ashley Mansell, Jodee Gould’, Luke O’Neill® and Paul Hertzog'?,
!Centre for Functional Genomics and Human Disease, Monash
Institute of Reproduction and Development, Monash University,
Melbourne, 3168, Australia,

2Department of Biochemistry, Trinity College Dublin, Dublin, Ireland,
3CRC for Chronic Inflammatory Disease

Mal/TIRAP was described as a cytosolic MyD88-like adapter involved
in Toll-like receptor [TLR]-4-mediated activation of NF-xB. However,
studies of Mal™ mice demonstrated that while the ‘MyD88-
independent pathway’ was intact, LPS signalling was delayed, similar
to MyD88~~ mice. Suprisingly, Mal was found to be critical for TLR2-
mediated responses. Importantly, these studies failed to reveal a specific
function for Mal in TLR-mediated activation of NF-xB and immune
host response.

In this study, we demonstrate that Mal undergoes TLR2- and TLR4-
mediated degradation via a putative PEST domain. The proteasome
inhibitor MG132 can abolish this degradation. Furthermore, Mal was
found to interact with TRAF6, presumably via a putative TRAF6-
binding motif found in the TIR domain of Mal.

A functional role for this interaction in Mal-dependent transcriptional
activity was suggested by the inability of MalE290A, containing a point
mutation within this putative TRAF6-binding domain, to drive NF-kB-
dependent reporter gene expression. Furthermore, expression of
MalE290A inhibited TLR-mediated activation of NF-xB.

Therefore, the combination of ligand induced degradation of Mal, and
the functionality of Mal/TRAF6 interaction in NF-kB activation and
gene expressior, may suggest a role for Mal in TLR2- and TLR4-
mediated tolerance.
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CONSTITUTIVE STAT3 ACTIVATION IN CROHN’S
DISEASE: ROLE IN THE IMMUNOPATHOGENESIS AND
NEW PROSPECTIVE FOR IMMUNOTHERAPY

Paola Lovato, Niels @dum, University of Cep'enhagen, Institute of
Medical Microbiology and Immunology, the Panum Institute and the
Institute for Molecular Biology, Copenhagen, Denmark

Via cytoplasmic signal transduction pathways, cytokines induce a vari-
ety of biological responses and modulate the outcome of inflammatory
diseases and malignancies. Crohn’s disease (CD) is a chronic inflam-
matory bowel condition, affecting young adults and, indeed, is a severe
medical- and socio-economic strain, both to the individual patient and
the community. Although the etiology is unknown, several findings
suggest that perturbation of the intestinal cytokine homeostasis and
exacerbated T cell response towards normally occurring gut proteins
play a central pathogenic role in CD. Here, we study intestinal T cells
from CD and healthy volunteers. We show that Stat3 is constitutively
activated by Jak3 and that the Stat3 regulated protein, SOCS3, is also
constitutively expressed in Crohn’s patients but not in healthy volun-
teers. Furthermore, constitutive Stat3 activation is found also in periph-
eral T cells from CD patients but not in the controls, indicating that
disturbances in Stat-activation are a generalized phenotype of T cells
from CD patients. This aberrant activation, so far noted only in malig-
nant cells, suggest a possible pathogenetic link between cancer and
autoimmunity and establish new critical approaches for ‘better under-
standing the immunopathogenesis of CD and new prospective in fight-
ing chronic inflammatory bowel disease and possibly other autoim-
mune conditions.

362

A NEW, FLEXIBLE ASSAY FORMAT FOR :
QUANTIFICATION OF MULTIPLE PROTEINS IN <20 pL.
SERUM

Martin Amarbalita, Inganés Mats, Ann Eckersten, Robert Gunnarsson,
Ann-Kristin Honerud, Susanne Lindman, Gunnar Thorsén, Pizjo Leh-
tonen, Javid Khoshnoodi, Magnus Ljungstrom, Tobias Soderman and
Helene Dérand, Gyros AB, Uppsala, Sweden

In drug discovery small animal models are used to study the effect of
drug candidates on the concentration of representative proteins in
serum. Sample availability, typically 20 pl per animal, severely limits
the possibility of assaying more proteins in a shorter time. Conventional
technologies are poorly designed for handling small volumes.

To overcome these difficulties a flexible assay format for protein quan-
tification has been miniaturized and integrated into a CD microlabora-
tory.

A CD contains microstructures in which samples are assayed in parallel
as the CD spins. Each microstructure contains a column (10-15 nl)
prepacked with streptavidin-coated beads. Biotinylated capturing mol-
ecules, selected for the proteins of interest, are bound to the beads,
creating protein-specific columns. Samples (200 nl) pass through the
columns, followed by complementary, fluorescently-labelled detecting
molecules. Specifically-bound proteins are measured on-line by laser
induced fluorescence. Parallel processing speeds up handling and im-
proves reproducibility. Picomolar concentrations can be quantified at
precision levels ~ 5-10% CV.

Miniaturization reduces volume requirements for sample and reagent.
A protein is quantified using <1 pl of sample. Potentially >10 different
proteins could be quantified simultaneously from a 20 pl sample,
increasing information content and providing results within hours.
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CRUCIAL ROLES OF T CELL-MEDIATED IMMUNITY FOR
CHRONIC AORTITIS IN IL-1 RECEPTOR ANTAGONIST
DEFICIENT MICE

Taizo Matsuki*, Kikuo Isodaif, Reiko Horai*, Akiko Nakajima*,
Fumitaka Ohsuzuz, and Yoichiro Iwakura*,

*Center for Experimental Medicine, Institute of Medical Science,
University of Tokyo,

+£The First Department of Internal Medicine, National Defense Medical
College, Tokyo, Japan

IL-1 receptor antagonist-deficient (IL-1Ra™") mice spontaneously de-
velop inflammatory diseases such as chronic arthritis and coronary
arteritis. Here, we demonstrate IL-1Ra~" mice on the BALB/c back-
ground develop arterial inflammation of the aorta with massive infiltra-
tion of monocytes, lymphocytes, and infrequently chondrocyte-like
cells. We observed left ventricular hypertrophy and mild aortic stenosis
in these mice. In rare cases, we also found that IL-1Ra™" mice devel-
oped myocarditis in the subepidermal pericardium. IL-1Ra™ mice
develop arterial inflammation independently of joint inflammation, and
the onset of aortitis was earlier than arthritis. These findings suggest the
difference of the developmental mechanism between aortitis and arthri-
tis in this mouse model. Bone marrow cell- and T cell-transplantation
suggest involvement of these cells in the development of aortitis.
Furthermore, TNFa-deficiency completely suppressed development of
aortitis in [L-1Ra~" mice, while IL-6-deficiency failed to protect. Thus,
our results demonstrate critical roles of cells of the immune system and
specific proinflammatory cytokines including IL-1 and TNFa in the
development of aortitis.
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CYTOKINES SYNTHESIS CHARACTERISTICS IN
GASTRIC CANCER PATIENTS

M.V. Mezentzeva, A.N. Narovlyansky, V.V. Semernina, A.V. Sanin,
O.N. Vatagina, E.V. Lamygo, S.V. Tchulkova*, EI. Yershov

The Gamaleya Institute for Epidemiology and Microbiology, RAMS
*The N.N. Blohin ROSC, Moscow/Russia

It is known, that cytokines carry out important regulatory role and take part in the
organism protection against malignant growth. As the knowledge on immune
response formation in cancer is still rather scarce, it was of interest to investigate
a condition of IFN system and cytokines in patients with gastric cancer.
Altogether surveyed were 40 healthy volunteers and 20 patients with gastric
cancer (IV stage) following palliative gastrectomy and complex chemotherapy. In
all of them parameters of IFN status were studied using biological test, while PCR
method was used to study the cytokine profile.

In comparison with healthy volunteers the rate of revealed mRNA for IFN-a and
IL-8 was increased in patients with gastric cancer at about 90%, while mRNA
encoding IL-1 B, IL-6, IL-10, and IL-18 in the patient group grew about 3-4-fold.
Meanwhile the number of the patients with revealed mRNA for IFN-y, IL-12, and
TNF-a was decreased accordingly about 6-fold, 4.5-fold, and 4-fold in compari-
son with healthy donors. Only mRNA for IL-2 and IL-4 were defined in the
patients with gastric cancer in 5% of cases, as well as in volunteers.

Our data testify about inhibition of Th1 cells-produced IFN-y gene expression, as
well as JL-12, which activates IFN-y production by natural killer cells, Meanwhile
the amplification of IL- 10 gene expression was noted, IL-10 being the inhibitor of
IFN-v and IL-12 synthesis. Probably, this is the cause for infringement of IFN-~y
synthesis in the gastric cancer patients registered by a biological method (IFN
status).

In most patients (80%) we were not able to reveal mRNA for TNF-a, the cytokine
having selective cytotoxicity for tamour cells. Le. it is possible to assume, that the
mechanism of TNF-a synthesis is broken already at a transcription level.

We also found the activation of expression of genes encoding proinflammatory
cytokines IL-1p and IL-6, as well as IFN-o and IL-8. To the contrary, the decrease
of IFN-a production at the surveyed patients was shown. Le. it is possible to
assume infringement of IFN-a synthesis mechanisms at a level of translation,
and/or production. ]

Altogether our data testify to nfringement of mechanisms of cellular and humoral
immunity regulation, as well as synthesis of antiinflarnmatory and proinflamma-
tory cytokines in patients with gastric cancer following operation and chemo-
therapy.
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INHIBITION OF HISTONE DEACETYLASES PROTECTS
AGAINST ISCHEMIA-INDUCED ACUTE RENAL FAILURE
(ARF) IN MICE

V.Y. Melnikov*t, L.L. Reznikov¥, G. Fantuzzi*; J. Sennello*, A.
Werman*, A. Soloviev*, C.L. Edelstein*, R.W. Schrier*, C.A.
Dinarelio*

*Department of Medicine, University of Colorado School of Medicine,
Denver, CO

fNortheasten Ohjo Universitiy College of Medicine Affiliated
Hospitals at Canton, Canton, OH

We have previously demonstrated that histone deacetylase inhibitor,
suberoylanilide hydroxamic acid (SAHA) reduces the production of
proinflammatory cytokines stimuiated by LPS, Staphylococci or cytok-
ines themselves (1). We also reported that in ischemic ARF, IL-18
accounts for the deleterious effects of renal damage (2). In the present
study, we determined whether SAHA protects against ARF in mice.
SAHA (60 mg/kg) or vehicle was administered ip 40 min prior to
clamping of the renal pedicles. After 24 hours, animals were sacrificed.
Serum creatinine, an indicator of kidney function, was measured. In
SAHA (n = 8) and vehicle (n = 5) treated groups, serum creatinine
(mg/dL) was 0.65 and 2.44 (P < 0.01), respectively. In sham operated
group, creatinine was 0.233. Protective effect of SAHA was also ob-
served morphologically by acute tubular necrosis score. Kidney tissue
levels of IL-18 were 2.7 and 5.2 pg/mL (P< 0.01) in SAHA and vehicle
treated groups, respectively. The role of IL-18 in pathogenesis of
ischemic ARF was also supported by experiments in IL-18 binding
protein (IL-18BP) overexpressing transgenic mice. The animals over-
producing IL-18BP were protected against ischemic ARF compared to
littermate controls. In conclusion, SAHA protects against ischemic
ARF in mice, likely by reducing of IL-18 activity.

1 Leoni F, et al. Proc Natl Acad Sci USA 2002;99:2995-3000.
2 Melnikov VY. et al. J Clin Invest. 2001;107:1145-52.
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ANALYSIS OF THE EXPRESSION OF INFLAMMATORY
CYTOKINES OVER TIME IN IL-10 KNOCK-OUT MICE

A. O'Riordan, F. Shanahan?, J. Morgan'
!Department of Microbiology and Department of Medicine?, National
University of Ireland Cork, Cork, Ireland.

Background: Inflammatory bowel disease is a chronic immunoinflam-
matory disorder of the gastrointestinal tract. The IL-KO mouse has
served as a model for investigating the pathophysiology of this disorder.
It is believed that disruption of the homeostatic cytokine balance under-
pins much of the immunopathology of this condition.

Aim: The aim of this study was to demonstrate by semi-quantitative
RT-PCR with densitometry the expression over time of proinflamma-
tory cytokines in the IL-10 KO model. RNA isolated from colonic
epithelium of 17 IL-10KO mice at 4, 16 and 29 week periods was
reverse transcribed. Normalised cDNA samples were used as template
for subsequent semi~quantitative investigation of IL-1beta, TNFalpha
and IFNgamma expression over time. In addition, the results were
confirmed by densitometric analysis.

Results: Our results verify the increasing expression of. IL-1beta,
TNFalpha and IFNgamma at the RNA level as IL-10KO mice age and
as disease progresses. Histochemical staining of tissue sections showed
histological correlation of inflammation with the cytokine changes over
the same time intervals.

Conclusion: IL-1beta, TNFalpha and IFNgamma in IL.-10 KO mice
increases over a 7 month period which parallels the increase in inflam-
matory activity and predicted disease state.
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CLONING AND FUNCTIONAL CHARACTERISATION OF
HUMAN ECSIT

Danie] O’Toole, Stephen N. Fitzgerald, Paul N. Moynagh, Department
of Pharmacology, Conway Institute of Biomolecular and Biomedical
Research, University College Dublin, Belfield, Dublin 4, Ireland

. Toll Like Receptors and IL-1 signal through largely identical intracel-

lular signalling cascades ultimately activating transcription factor acti-
vation such as NFxB and AP-1. The mouse protein ECSIT (Evolution-
arily Conserved Intermediate In Toll pathways) has previously been
shown to activate NFxB and AP-1 via processing of MEKK-1. This
protein is highly conserved, particularly amongst mammals. A domi-
nant negative form (mECSIT,¢,_435) had also been shown to block this
action. We have cloned the human form of ECSIT (hECSIT). We show
that overexpression of hECSIT is sufficient to activate NFxB and AP-1
and induce the chemokine IL-8. Interestingly, we also identify a key
arginine in hECSIT. The mutation of this arginine residue abolishes all
of the above effects. Such mutation most likely leads to misfolding of
hECSIT since the mutant is expressed at comparable levels to wild type
hECSIT. Finally we present mutant data relating to the structural
requirements of ECSIT with respect to activation of MAP kinase
pathways.

This work was funded by the European Biotechnology 5% Framework
programme (Contract Nos. QLG1-CT-1999-00549 and QLK3-CT-
2000-00270).
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4-1BB ENHANCES CD8" T CELL EXPANSION BY

REGULATING CELL CYCLE PROGRESSION THROUGH
CHANGES IN EXPRESSION OF CYCLINS D2 AND E AND
CYCLIN-DEPENDENT KINASE (CDK) INHIBITOR p27+®

Nam-Kyung Ok, Byoung S. Kown, and Hyeon-Woo Lee,
Immunomodulation Research ‘Center, University of Ulsan, Ulsan,
South Korea, §80-749
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AN ANTI-MURINE IL-22 MONOCLONAL ANTIBODY
DECREASES DISEASE SEVERITY IN A MURINE MODEL
OF COLLAGEN INDUCED ARTHRITIS

Christine Resmini, Kathleen M. Shields, Andre-Jean Lambert, Anthony
Wong, Glen Pednault, Martin Hegen, Lynette A. Fouser, and Debra D.
Pittman, Wyeth Research, 87 CambridgePark Drive, Cambridge MA
02140 USA

Interleukin 22 (IL-22) is a cytokine whose function is not well defined.
The delivery of an adenovirus encoding murine IL-22 ¢cDNA into
C57BL/6] mice altered celiular and serum chemistry changes, induc-
tion of acute phase genes and proteins, suggesting that IL-22 induces a
systemic acute phase response. In situ hybridization of paws from
animals with collagen induced arthritis (CIA) showed that both IL-22
and IL-22R mRNAs are increased in diseased joints. A neutralizing rat
anti-mouse IL-22 antibody was administered to DBA/1 mice before and
after the onset of disease. The treatment of mice with the IL-22 anti-
body, compared to the control-treated mice, caused both a decrease in
clinical scores and joint pathology, as assessed by histology. No signifi-
cant changes were observed in anti-collagen I antibody levels in treated
animals. The acute phase protein SAA was slightly decreased in ani-
mals treated with anti-IL-22 antibody. These results suggest that IL-22
may contribute to the inflammatory process in arthritic diseases.
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IRF-3, -5, and -7 are TARGETS OF TLR-7/8 SIGNALING

Annett Schoenemeyer, Katherine A. Fitzgerald, Douglas T. Golenbock,
Division of Infectious Diseases, Department of Medicine, University of
Massachusetts Medical School, Worcester, Massachusetts 01605

Type 1 interferon (IFN) and chemokines such as RANTES are induced
following dsRNA (TLR-3) and LPS (TLR-4) stimulation in a MyD88-
independent manner. TLR3 and 4 induce IRF-3 and IRF-7 activation.
Here we show that the related transcriptional regulator IRF-5 is specifi-
cally induced following TLR-7 and -8 activation by resiquimod, but not
following stimulation of TLR-3 by dsRNA. In contrast to the specific
induction of IRF5 by TLR-7/8, TLR-3, -4, -7 and -8 all activate IRF-3
and JRF-7. Studies with primary macrophages and dendritic cells show
that TLR-7 signaling to type 1 IFN and RANTES is completely abro-
gated in macrophages or dendritic cells from MyD88-deficient mice
while TLR-3/4 signaling is intact. Furthermore we show that the TIR
domain containing adapter molecule TRIF, is essential for the TLR-7/8
signaling pathway to IRFs. Studies with dominant negative mutants
also establish that the non-canonical IxB kinases, IKKe and TBK1
mediate the IRF-3, -5 and -7 activation pathway downstream of TLR-
7/8. Taken together these observations suggest that TLR-7/8 like TLR-3
and -4 induce IRF target gene expression, however TLR-7 signaling is
completely dependent on MyD88.

373

HuCAL® - HUMAN ANTIBODIES IN THE DEVELOPMENT
OF THERAPEUTICS AGAINST CYTOKINE TARGETS

Elisabeth Thomassen-Wolf, MorphoSys AG, D-82152 Martinsried,
Germany

MorphoSys” Human Combinatorial Antibody Library (HuCAL® ) has
been proven to be a rich source of high-quality human antibodies
selected against antigens as different as haptens, peptides, proteins or
cell surface bound molecules.

Antibodies designed to target cytokines in vivo must exhibit especially
high affinities due to the soluble character of the antigen and the need to
compete with the high affinity binding of cytokines to their receptors.
The modular structure of the HuCAL® library allows rapid affinity
optimisation (as well as fast conversion into different antibody formats)
making it extremely suitable for the generation of antibodies with
subnanomolar binding properties. Various ir vitro screening assays for
testing the functional quality of such antibodies have also been estab-
lished at MorphoSys.

Additionally, in a partnership with Oridis Biomed MorphoSys has
preferred access to one of Europe’s largest high quality tissue banks,
containing more than 1.4 million diseased and non-diseased tissues.
In own and partnered programs we generated therapeutic antibodies
against inflammatory diseases and for oncological applications. Anti-
bodies were generated that exhibit subnanomolar affinity and potent
tumoricidal activity. Examples are given that show efficacy in vitro and
in vivo.

International Cytokine Society Annual Meeting
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AUGMENTATION OF THE ANTI-TUMOUR EFFICACY OF
CHEMOTHERAPY USING ERYTHROPOIETIN

Aoife M. Shannon, David J. Bouchier-Hayes, Claire M. Condron,
Deirdre Toomey, Dept. Surgery, Royal College of Surgeons in Ireland,
Beaumont Hospital, Dublin, Ireland

Erythropoietin (Epo) is a glycoprotein hormone stimulator of erythro-
poiesis, administered to cancer patients to treat chemotherapy-induced
or tumour-induced anaemia. Hypoxia occurs in areas of tumours with
an inefficient vascular supply, leading to chemotherapeutic resistance.
Given that Epo may function to increase oxygen delivery to tumour
tissue, we investigated the effect of Epo in combination with chemo-
therapy in a murine model of Lewis Lung Carcinoma (LLC).

In an in vitro study, the anti-proliferative effects of the chemotherapy
drugs, cisplatin and gemcitabine, were assessed under both hypoxic and
normoxic growth conditions. In an ir vive study, LLC tumour-bearing
mice were randomised into groups receiving chemotherapy (cisplatin
and gemcitabine) or chemotherapy combined with 2 once weekly dose
of Epo (darbepoetin alfa). Blood haemoglobin concentration, tumour
volume and other biological tumour endpoints were measured.
Tumour cells were more sensitive to the anti-proliferative effects of
chemotherapies under normoxic growth conditions compared to hy-
poxic conditions. Ir vive, chemotherapy-induced anaemia was cor-
rected using Epo. Epo combined with chemotherapy significantly de-
creased tumour growth relative to chemotherapy alone.

In conclusion, Epo combined with chemotherapy in our model attenu-
ates tumour growth more effectively than chemotherapy alone. This
may be due to increased oxygenation within tumours of Epo-treated
animals.
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SYNERGISTIC ACTIVATION OF TLR SIGNALING BY
DOUBLE-STRANDED RNA AND CPG DNA MEDIATED BY
PKR AND INTERFERON-DEPENDENT PATHWAYS

Mark M. Whitmore, Aristobolo Silva, Bryan, R.G. Williams,
Department of Cancer Biology, Lemer Research Institute, The
Cleveland Clinic Foundation, Cleveland USA

Double-stranded RNA (dsRNA), a pathogen associated molecular pat-
tern (PAMP) of viruses and CpG DNA a PAMP associated with bacte-
ria, signal through Toll-like receptor 3 (TLR3) and TLRY, respectively.
Co-transfection of human TLR3 and TLR9 into 293T cells supported
synergistic activation of an IL-8 promoter reporter construct by poly I:C
(pIC), a dsRNA analog. dsRNA and CpG DNA combine to provide
enhanced synergistic stimulation of murine macrophages as measured
by nitric oxide (NO) and IL-12p40 production. Neutralizing antibodies
for IFN-[Jeta indicate that synmergy is mediated in part by
paracrine/autocrine effects of IFN-[J in combination with mechanisms
independent of IFN-[1. PKR is also implicated in the pathway through
interaction with TLR signailing components and MKKS6. Synergy
could also be detected at the level of gene activation with a unique
transcription profile induced by the combination. Thus, the combined
detection of these PAMPs may represent a condition of definitive
pathogen recognition that directs an enhanced, synergistic immune
response mediated in part by IFN.
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CURE OF INTESTINAL INFLAMMATION BY CD4+ CD25+
REGULATORY T CELLS .

Fiona Powrie, Kevin Maloy, Christian Mottet, Simon Read, and Holm
Uhlig, Sir William Dunn School of Pathology, University of Oxford,
Oxford, UK

CD4"CD25™ Ty cells have been shown to prevent T cell mediated
immune pathology in a number of model systems. Here, we show that
Ty cells also cure established intestinal inflammation in the T cell
transfer mode} of inflammatory bowel disease. Resolution of colitis is
accompanied by proliferation and accumulation of Ty, cells locally in
the colon and in the mesenteric lymph nodes where they act to inhibit
the proliferation of pathogenic T cells. Strikingly, proliferating Ty cells
are positioned between clusters of pathogenic T cells and DC suggest-
ing that some of the suppressive activities of Ty cells in vivo may be
mediated via effects on DC. We also show that Ty cells can inhibit
bacterially triggered T cell independent intestinal inflammation. In this
system Ty, cells act to prevent sustained activation of the innate immune
response via mechanisms involving IL-10 and TGF-beta. Taken to-
gether these data illustrate the key role that Ty, cells play in negatively
regulating immune pathology mediated by both innate and adaptive
immune mechanisms and suggest Ty cells may be useful in the treat-
ment of inflammatory diseases.
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IL-27, A HETERODIMERIC CYTOKINE COMPOSED OF
EBI3 AND P28 PROTEIN, INDUCES PROLIFERATION OF
NAIVE CD4" T CELLS

Stefan Pflanz, Jackie C. Timans, Jeanne Cheung, Rency Rosales,
Holger Kanzler, Jonathan Gilbert, Linda Hibbert, Tatyana Churakova,
Marilyn Travis, Elena Vaisberg, Wendy M. Blumenschein, Jeanine D.
Mattson, Janet L. Wagner, Wayne To, Sandra Zurawski, Terrill K.
McClanahan, Daniel M. Gorman, J. Fernando Bazan, Rene de Waal
Malefyt, Donna Rennick, and Robert A. Kastelein, DNAX Research
Institute, 901 California Ave, Palo Alto, CA 94304 USA

An efficient Thl-driven adaptive immune response requires formation
of a functional immunological synapse bétween a naive T cell and an
activated antigen-presenting cell, e.g. dendritic cell. Through appropri-
ate activation of the T cell receptor and engagement of co-stimulatory
molecules a pathogen encounter is communicated between these cells
initiating the adaptive phase of the immune response. In addition,
secretion of cytokines, such as the T cell stimulatory cytokine IL-12, by
activated antigen-presenting cells is required. IL-12 triggers Th1 polar-
ization of naive CD4* T cells and secretion of IFN-y. We describe anew
heterodimeric cytokine termed IL-27 that consists of EB13, an
IL~12p40-related protein, and p28, a newly discovered IL-12p35-
related polypeptide. IL-27 is an early product of activated antigen-
presenting cells and drives rapid clonal expansion of naive but not
memory CD4" T cells. It also synergizes with IL-12 to trigger IFN-y
production by naive CD4™ T cells and primary human NK cells. IL-27
mediates its biologic effects through the orphan cytokine receptor
WSX-1/TCCR.
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IL-10-SECRETING REGULATORY. T CELLS - THEIR
INDUCTION AND ROLE IN INFECTION

Kingston H.G. Mills, Peter McGuirk, Sarah Higgins, Chantelle
McCann, Olive Leavy, Miriam Brady, Edel Mc Neela, Brian Keogh and
Ed Lavelle, Inmune Regulation Research Group, Department of
Biochemistry, Trinity College, Dublin 2, Ireland

CD4* T regulatory (Tr) cells play a critical role in the maintenance of
tolerance and in the prevention of autoimmune diseases, but also appear
to play a role in immunity to infection. We have established IL-10-
secreting Tr1 clones from patients chronically infected with hepatitis C
virus and from the lungs of mice infected with Bordetella pertussis.
Experiments with naive T cells from TCR transgenic mice demon-
strated that the induction of Trl cells was directed by DC modulated
with pathogen molecules that promote IL-10 and inhibit IL-12 produc-
tion and suggested that IL-10 was a differentiation factor for Trl cells.
Experiments in TLR4-defective and IL-10 knockout mice suggested
that TLR~4 mediated innate IL-10 production activates antigen-specific

" Tr1 cells, which conferred resistance to B. pertussis by inhibits inflam-
matory pathology in the lungs. In an attempt to generated Tr cells in
najve mice, we demonstrated that filamentous haemagglutinin from B.
pertussis and cholera toxin, which enhance IL-12 and synergise with
LPS in promoting IL-10 production by DC or macrophages could drive
the induction of Tr1 cells in vivo. These molecules and the Tr1 cells that
they induce are being assessed for their ability to inhibit Th1-mediated
responses in murine models of immune-mediated diseases.
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SOCS3- A CENTRAL REGULATOR
OF IL-6/GP130 SIGNALING AND INFLAMMATION

Akihiko Yoshimura, Hiroyuki Mori AND Toshikatsu Hanada, Medical
Institute of Bioregulation, Kyushu University, Fukuoka/Japan

Both SOCS1 and SOCS3 can inhibit JAK tyrosine kinase activity.
SOCS]1 directly binds to the activation loop of JAKs through the SH2
domain, while SOCS3 SH2 domain binds to the cytokine receptors.
SOCS3 SH2 domain has been shown to bind to Y757 of gp130,

We have shown that SOCS3 prevents inflammation by suppressing
IL-6/STAT3 signaling in tissues. We also demonstrate that SOCS3 is a
key regulator of gp130 in macrophages. In macrophages lacking the
SOCS3 gene or carrying a mutation of the SOCS3 binding site (Y759F)
in gp130 not only IL-10 but also IL-6 suppressed LPS-induced TNFa
production. SOCS3 protein was strongly induced by both IL-6 and
IL-10 in the presence of LPS, but selectively inhibited IL-6 signaling.
Selective inhibition was due to SOCS3 binding the IL-6 receptor,
2p130 but not to the IL-10 receptor. These data indicate that SOCS3
selectively blocks IL-6 signaling, interfering with its ability to inhibit
LPS signaling. Consistent with these data, mice specifically lacking the
SOCS3 gene in macrophages and neutrophils were resistant to acute
inflammation as modelled by LPS-shock. Thus, suppression of SOCS3
in macrophages may represent a novel therapeutic approach for treat-
ment of inflammatory diseases in which IL-6 plays progressive roles.
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EFFECTS OF INTERLEUKIN-23 TREATMENT IN
EXPERIMENTAL MURINE CRYPTOCOCCOSIS

M. Kleinschek, U. Miiller, N. Schiitze, G. Kohler*, R. K. Straubinger,
R.A. KASTELEIN** G. Alber

Institute of Immunology, College of Veterinary Medicine, University of
Leipzig, Germany; :

* Gerhard Domagk Institute of Pathology, University of Miinster,
Germany

** DNAX Research Institute, Palo Alto, CA, USA

Interleukin (IL)-23 is a recently discovered heterodimeric cytokine
consisting of a 40kDa subunit originally described for IL-12 disulfide-
bridged with a novel 19kDa protein. Despite of structural similarity to
IL-12, however, there is evidence that IL-23 promotes different immu-
nological mechanisms. Thus, our objective was to define the effects of
IL-23 vs. IL-12 treatment in a fungal infection model where resistance
depends on cell-mediated immunity.

For this purpose we infected CS7BL/6 mice with Cryptococcus neofor-
mans, an opportunistic fungal pathogen, and supplemented either IL-
23,1L-12 or saline solution (PBS). We studied survival and fungal organ
burden and analyzed the cytokine profile in serum.

For the observed time period not only IL-12 but also IL-23 therapy
prolonged survival significantly compared to the PBS control. How-
ever, only IL-12 treatment resulted in complete survival. At day 21 post
infection the IL-23 treated mice as well as the IL~12 group bad a
significantly lower fungal burden in the brain than the control-treated
mice. While IL-12 treatment is associated with elevated serum levels of
interferon-y, tumor necrosis factor-a. and nitric oxide, the effects ob-
served in the IL-23-treated group appear to based on different mecha-
nisms which remain to be elucidated.
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